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MARCH 18. 
Society of Chemical Industry (Chemical Engineering Group) : 
—Joint meeting With Institut‘on of Chemical Engineers 


at Coventry. “The Importance of Chemistry to the 
nal Paper by Professor J. W. Hinchley, Wh.Sc., 
MARCH 22. 


Staffordshire Iron and Steel Institute :—Combined meetin 
with Institute of Metals and Birmingham Metallurgica 
at ‘Nickel-Iron and Related 

lloys,”’ Paper by T. Griffiths, M.Sc., J 

Association :- Ordinary meetin 

Duralumin,” Paper by L. Aitchison, 


MARCH 30. 
The Faraday Society.—Ordinary meeting in London. Lec- 
ae by Dr. W. H. J. Vernon. President, Professor 
- H. Desch, F.R.S., will occupy the chair. 
Institute of British Foundrymen. 
MARCH 19. 

Wales and Monmouth Branch :—Ordinary ar at New- 
port. ‘‘ Non-Ferrous Metals,” Paper by C. A. Howe. 
Lancashire Branch (Junior Section) :—Meeting é Manchester. 
‘The Application of Modern Metallurgical Knowledge to 
Casting of of Ferrous Metals,” Paper by Dr. 8. F. 
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That Sample Casting. 


Engineers’ buyers are becoming more and more 
insistent upon the provision by foundries of a 
sample casting, and beyond stating this fact we 
do not propose to discuss the ethics of this mode 
of buying, but rather will confine ourselves to 
the enunciation of a problem which is perplexing 
several foundry directorates. We are inclined to 
believe that the average buyer mentally discounts 
by a large margin the appearance and general 
properties of the subsequent deliveries as compared 
with the sample submitted for reasons based, prob- 
ably unconsciously, upon conditions now seldom 
existing—that is, the usage of the pattern 
adversely affecting the shape of the casting. 


The practice adopted by various foundries when 
submitting sample castings is far from being 
standard. One large foundry in the Midlands, 
having a plant well laid out for repetition jobs, 
quite usually gives the pattern to a moulder of 
average ability and if is hand-moulded, whereas 
if an order be received the patterns will be 
mounted and machine-moulded, and a_ truer-to- 
dimension job will result. They insist that their 
production work will always be superior to their 
sample and so instill confidence in the minds of 
the buyers, but are they doing justice to them- 
selves? If they approach a fresh firm having the 
usual type of buyer who discounts heavily the 
sample casting, they may probably seriously 
jeopardise their chance of getting new business. 

An equally important firm, also in the Midlands, 
does not hesitate to make their sample castings 
of the highest possible quality, utilising their best 
moulders and lavishly spending money on adapt- 
ing the pattern to moulding-machine conditions. 
Whilst their normal production may he of slightly 
inferior quality, it is still high, and they can rely 
upon it being definitely superior to the mentally 
discounted condition as visualised by the buyer. 

There are a number of points requiring elucidat- 
ing and standardising. Primarily, it should be 
decided whether all sample castings should be paid 
for by the customer. Then, too, it should be 
laid down as to the minimum value or size of an 
order for which sample castings can be demanded. 
Finally, it should be worth while deciding as an 
industry whether the sample casting should repre- 
sent better or worse quality than average pro- 
duction or just possess its normal attributes. 
Unfortunately, this last state of affairs is very 
difficult of realisation as compared with the first 
two, and actually the question resolves itself into 
whether the best moulder should be given every 
facility to turn out a first-class job or whether 
no special care should be taken. Personally, we 
would preter the industry to standardise on the 
former, but suggest that engineers’ buyers might 
utilise a more modern basis upon which to adjudi- 
cate the properties of a casting than the submis- 
sion of a sample. As occasion warrants, a number 
of important properties can be specified, the only 
one difficult of description and general interpre- 
tation is the appearance of the skin. The surface 
presented by a casting reflects a commercial and 
technical property of the highest importance, and 
one which so far has been entirely neglected by the 
research worker. 
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Correspon 
[We accept no responsibility for the statements made 
or the opinions expressed by our correspondents. } 


Nickel and Nickel-Chromium in Cast Iron. 
To the Editor of Tue Founpry Trape Journat. 

Sir,—Under above heading in your issue of 
March 10 appears a letter by Mr. T. H. Turner 
in which he says :— 

‘* Concerning the possibility of combining nickel 
and nickel-chromium additions with Perlit iron- 
foundry practice, I do not anticipate any great 
advantage in this direction, as the uniformity of 
the pearlite structure attained by such practice 
has already been achieved if the nickel addition 
has been made in the required proportion to a 
suitable iron mixture.’’ 

I think Mr. Turner cannot have had that prac- 
tical experience of the Perlit Process essential 
to anyone desiring to know its effects. 

An iron—of any composition—when made into 
a casting has the tendency of being different in 
the centre of the section from what it is nearer 
the outside, namely, nearer the mould surface. 
That difference increases as the section is greater. 
The Perlit process prevents this, and I have seen 
many thick sections taken from large castings 
where the grain and the structure were practically 
uniform completely across the section, and much 
superior to sections from similar castings made 
in the ordinary manner. 

There is another point, and an important one. 
For example, suppose I desired to determine the 
effects of chromium additions on a bar of, say, 
2 in, diameter. I find that the iron becomes 
white or mottled when T reach a certain chromium- 
content, By applying Perlit conditions I can 
cause the iron to remain grey and maichinable 
and can work with irons which, wnder ordinary 
comditions, I cannot use. 

It has always been my opinion—and after some 
two years’ expenience of the process my opinion 
remains wnaltered—that it will be through the 
medium of the Perlit process that we shall obtain 
the results required from alloy additions to cast 
iron. There is no other way out of our difficul- 
ties, and were I entrusted with a research of this 
nature I would, from the beginning, keep my ex- 
perimental alloy-irons grey and uniform by the 
application of Diefenthaler’s invention, an inven- 
tion which, unlike many, is applicable to practical 
work on a commercial scale._-Yours, etc., 

Horace J. Youne, F.1.C. 

3, Central Buildings, 

Westminster, London, S.W.1. 
March 11, 1927. 


American Duty on Pig-iron Increased. 


According to the ‘“‘Iron Age,” there has been 
issued a proclamation increasing the duty on 
pig-iron 50 per cent. (37.5¢c.) from 75c. to 
$1.125 per gross ton. The higher duty applies to 
all imports of pig-iron. The proclamation was 
made under the authority granted the President 
hy the flexible provision of the Fordney- 
McCumber tariff act. It was the outgrowth of 
applications filed by Eastern merchant blast- 
furnace interests with the United States Tariff 
Commission, asking for an increase of 50 per 
cent. in the duty on pig-iron, the maximum 
allowed under the flexible provision. 

The original application was filed on Decem- 
ber 7, 1922, less than two months after the 
Fordney-McCumber act went into effect. A second 
application was filed on September 22, 1924. The 
investigation of the commission began on 
March 27, 1923. The commission report on the 
application, made public on March 15, 1926, 
made it clear that an increase in duty would be 
recommended, and this was done by the commis- 
sion in its recent report to the President. 

The report, based on the inquiry, showed 
among other things that, at the time of the 
investigation, pig-iron was being made in British 
India at $7.70 per ton below the American cost, 
laid down at Boston. The proclamation of the 
President said that British India is the prin- 
cipal competing country. This is explained by 
former conditions, although Germany now is the 
principal source of American imports of pig-iron. 
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Recently an anti-dumping decision was ren- 
dered against imports of pig-iron from Germany, 
though these now have become comparatively 
small. The Presidential proclamation, together 
with the anti-dumping decision, means that im- 
ports from Germany will face not only the higher 
duty of $1.125 per ton, but also a dumping duty, 
provided it is shown the. German iron is sold 
into the United States at less than the German 
domestic price. 

Eastern merchant blast-furnace interests had 
also succeeded in getting a countervailing order 
from the Treasury Department, fixing a counter- 
vailing duty on imports of pig-iron from the Tata 
Iron & Steel Works in British India. This duty, 
however, was never fixed specifically, and imports 
from India now are granted the same entry as 
other imports of pig-iron, liquidation being 
suspended. It is understood that the counter- 
vailing duty never will be actually applied to 
imports from India, now that the Indian Govern- 
ment proposes to increase its tariff duty on pig- 
iron and steel, effective March 31, and to abandon 
its subsidies on the production of steel ingots. 
It was by reason of these subsidies that the 
countervailing order was issued, the claim being 
made that they constituted an indirect bounty on 
the production of pig-iron. 


Well-Known Yorkshire Company 
Comes of Age. 


The annual meeting of Messrs. Tanks & Drums, 
Limited, of Bowling Iron Works, Bradford, was 
held on March 8, when the Chairman made refer- 
ence to the fact that the Company had now a 
record of twenty-one years of enterprising and 
successful trading. The Company are the makers 
of the well-known Bowling’’ brand of  gal- 
vanised tanks, cisterns, cylinders, dust bins, and 
wash tubs; they are also makers of the ‘‘ Bowling ”’ 
steel drums and kegs, and pressed steel moulding 
boxes. 

The Company own a considerable part of the 
Bowling Iron Works, and it is of interest to 
record that they now occupy as a part of their 
offices the famous old Bowling Manor House, and, 
despite the installation of business equipment of 
the most advanced character, they have carefully 
retained the distinctive fitment of the old Georgian 
era. 

As it now stands, Bowling Manor House dates 
only from the eighteenth century, bui it is known 
to Bradford’s antiquarians that buildings existed 
on the site at a much earlier period; and during 
recent excavations (1925) sections of primitive 
wooden water piping bored out of tree trunks 
have been unearthed, which are estimated by 
experts to be at least 300 years old. These in- 
teresting relics of an old-time water supply to the 
original Bowling Manor House, together with 
several fragments of ancient pottery discovered 
during the course of the excavations, have already 
found a permanent home amongst exhibits at 
Bolling Hall Museum, Bradford. Bowling Manor 
House was at one time a Court of Justice. 

Although to-day the whole of the Company’s 
activities are centralised at Bowling Iron Works, 
where they have adequate sidings accommodation, 
the business was originally founded in Shipley 
by the late Mr. David Hannan Thornton, formerly 
a director of the Bradford Dyers’ Association, 
Limited, and Mr. Albert Brooksbank, who has 
been associated with the Company as_ works 
director. The late Mr. D. H. Thornton, on his 
death about five years ago, was succeeded as Chair- 
man by his elder son, Major W. H. Thornton, 
whose colleagues on the Board are his brother, Mr. 
J. L. Thornton, and Mr. A. Brooksbank. 


American Malleable Iron Castings. 


According to the ‘fron Age,’’ the production 
of malleable castings in the United States during 
1926 maintained the 1,000,000 level. This is below 
the capacity of the plants, and, as a result, not 
only have prices slumped but a few foundries have 
gone out of business, and during January they 
were only working at 48.1 per cent. capacity. 
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Influence of the Phosphorus Content of Cast Iron on 
the Resistance to Compression and Tensile Stresses. 


By W. E. Dennison. 


The following note’ gives the results of an 
experiment carried out to determine the deteriora- 
tion of grey cast iron when the phosphorus 
content is raised from 0.8 to 1.2 per cent. To 
obtain test-hars of varying P content, a change- 
over iron was used. That is, three charges of 
mixture No. 2 were melted after mixture No. 1, 
which was the normal mixture. Test-bars were 
cast at regular intervals during the change-over 
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The analyses of the bars obtained are 
appended : — 


No. | si. | Gc. | | na | | Mn. 
1 | 2.02 | 2.78 | 0.31 | 3.09 | 0.79 | 0.071) 0.59 
2 | 2.00 | 2.79 | 0.28 | 3.07 | 0.86 | 0.072) 0.57 
3 2.01 | 2.80 | 0.25 | 3.04 | 0.92 | 0.069] 0.56 
4 1.96 | 2.81 | 0.21 3.02 | 0.99 | 0.072) 0.54 
> 6©| 1.98 | 2.81 | 0.19 | 3.00 | 1.04 | 0.070! 0.56 
6 | 1.99 | 2.80 | 0.17 | 2.97 | 1.12 | 0.070) 0.54 
7 | 2.04 | 2.80 | 0.15 | 2.95 | 1.20 | 0.068] 0.55 


From the foregoing it will be noted that as 
the phosphorus increases the total carbon 
decreases, and that this reduction is in the com- 
bined form. This is explained as follows: (1) The 
higher the phosphorus, the less free iron is left 
to absorb carbon from the coke, and (2) phos- 
phorus has the property of replacing some of the 
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period. Whilst it is not an easy matter to strike 
the exact time for casting such bars from a 72-in. 
cupola holding nine charges, the second attempt 
to do so proved successful. 


Particulars are here given of the mixtures 
mentioned : — 


Cupola Mixture No. }. 


Ibs, 
Brand. per S. | Mn. 
charge. 


Cleveland No. 3 650 3.00 | 3.05) 1.60) 0.03) 0.54 
Bradley a 700 0.90 | 3.52] 0.30) 0.02] 0.56 
Glengarnock .. 300 5.50 | 2.39) 0.85) 0.2 | 1.31 
Cleveland Bas- 


tard ve 200 1.03 | 3.88) 0.10) 0.05) 1.09 
Steel Scrap .. 450 | 0.10 | 0.50) 0.06) 0.05) 0.75 
Remelt. .-| 1,600 1.65 | 3.20) 0.64) 0.07| 0.60 


Silicon pig .. 100 | 10.00 | 0.52) 0.04) 0.01) 2.16 


4,000 | 2.03 | 2.83] 0.65)0.046) 0.72 


Cupola Mixture No, 2. 


Ibs. 
Brand. per S. | Mn. 
charge. 


Cleveland No. 3} 2,600 3.02 | 3.10) 1.600.025) 0.66 
Steel scrap... 400 | 0.10 | 0.50) 0.06) 0.05) 0.75 
Remelt ..| 1,000 1.50 | 3.28) 0.70) 0.07) 0.56 


4,000 2.35 | 2.89) 1.22] 0.04) 0.64 


For both mixtures the coke charges were the 
same, 1 in 10, coke to iron ratio. 


carbon of the carbide. The lower freezing point 
probably helps to facilitate the separation of 
graphite during the molten state. 

It must be understood that the test pieces were 
cast under identical temperature and mould con- 
ditions, and that they were allowed to cool simi- 
larly in the moulds. 

The moulds were of green sand, with a 6 per 
cent. water content. The dimensions of test-bars 
were :— 

Tensile.—The bars were cast 1 in. in diameter, 
and turned to 0.564 in. In breaking, axial grips 
were used in order to avoid stresses other than 
tensile. 

Compression.—The pieces were cast 2 in. long 
and I in. in diameter, and machined to 1 in. in 
length and 0.564 in. in diameter. 

The samples for analysis were taken from dupli- 
cate bars which had been machined to the above 
diameter. The results of the physical tests are 
given in Fig. 2. 

It will be seen that there is a gradual reduc- 
tion of the compression strength for each increase 
of phosphorus. It may be said that this decrease 
is due to the falling away of the combined carbon 
content, but then this is the outcome of the P 
increases. The increased phosphides and the 
incidentally decreased carbides undoubtedly serve 
together to reduce the resistance to compression. 
But in the cases here quoted the phosphorus must 
he held primarily responsible. It would appear 
that in order to retain the necessary content of 
combined carbon, the silicon should be reduced as 
the phosphorus is increased. 

As regards the tensile results, reference to 
Fig. 2 shows that the results are fairly constant 
from 0.8 to 1.0 per cent, P, when there is a slight 
but steady depreciation to 1.2 per cent. As the 

D 


Mies: 
| 
a 
ay 
| 
| 
| 
a 
7 
| 
— 


230 THE FOUNDRY 


TRADE JOURNAL. 


Marcu 17, 1927. 


loads at fracture do not vary more than about 
1 ton per sq. in. throughout the series, we may 
assume that the net result of the direct and 
indirect influences of increased phosphorus has 
only a smal] bearing on the tensile strength. A 
comparison of the chemical and structural analyses 
of the samples No. 1 and No. 7 is of interest. 
The foregoing structural analyses clearly indi- 
cate the action of phosphorus in helping the 
separation of carbon. Bar No. 1 contains twice 
as much pearlite as Bar No. 7, and only two- 
thirds the amount of phosphide. It is easy to 


‘Fred Ryland, as his intimates affectionately 
called him, had been closely associated with the iron 
and steel industry for many years. He succeeded to 
an agency and merchanting business, which his father, 
the late Charles Ryland, established at The Mount, 
Handsworth, in 1830. Charles Ryland was a well- 
known figure in the trade in South Staffordshire’s 
palmiest days, and he laid claim to be the first man 
in the district to establish and develop an agency 
business. He attained great prominence in the indus- 
try, and, among other things, established ‘“‘ Rytanp’s 
Iron Trape Crrcutar.”’ It began more or less as a 
merchants’ circular, but ultimately developed into a 


No. 1. 


Chemical Analysis. Structural Analysis. 


Ultimate. 


Proximate. Ultimate. Proximate. 

a .. 3.0 Fe.Si. .. 6.00 Fe. Silicide .. 6.00 Fe. Silicide 6.00 | Silico Ferrite, 
Ge. .. 3.78 Gr. 2.78 | Total-Ferrite 81.29 Free Ferrite .. -. 52.21 58.21 
Ce. «« 2 Fe,C .. 4.19 | Cementite 4.69 Pearlitic Fe. .. .. 29.08 Pearlite, 
0.79 Fe,P .. 5.05 | Mn. Sulphide 0.19 Cementite 4.69 33.77 
Ss. «« 0.07] Mn.S. .. 0.19 Fé. Phosphide 5.05 Mn. Sulphide 0.19 
Mn. .. 0.59 Mn, 0.50 | Graphite 2.78 Fe. Phosphide -- 5.05 
Fe. .. 93.439 | Fe. 81.29 Graphite <a 

100.000 100.00 100.00 100.00 

No. 7 
Chemical Analysis. Structural Analysis. 
Ultimate. Proximate. Ultimate. Proximate. 

Si. .. 3.04 Fe.Si_ ..6.06 Fe. Silicide .. 6.06 Fe. Silicide 6.06 | Silico Ferrite, 
Gr. .. 2.80 Gr. --2.80 Total Ferrite 81.01 Free Ferrite .. 66.94 73.00 
O.C. .. 0.15 Fe,C 1.80 Cementite 2.27 Pearlitic Fe. .. 14.07 Pearlite, 
Ver ..7.68 Mn. Sulphide 0.18 Cementite 2.27 16.34 
8. -» 0.068; Mn.S ..0.18 Fe. Phosphide 7.68 Mn. Sulphide 0.18 
Mn. .. 0.55 Mn.C, ..0.47 Graphite 2.80 Fe. Phosphide 7.68 
Fe. .. 93.192] Fe. 81.01 Graphite a -- 2.80 

100.000 100.00 100.00 100.00 
understand the comparative resistances to com- regular weekly newspaper, from which _ sprang 


pression. The small difference in the tensile 
strengths suggests that phosphorus has a_ small 
compensating effect against the lower combined 
carbon. 

In conclusion, the percentage compression curve 
(Fig. 1) is typical of the results of many tests. 
The sample in this case was of a better quality 
than those previously quoted, and had a tensile 
strength of 15.1 tons per sq. in. Under compres- 


sion, the bar ultimately fractured at 55.5 tons 
per sq. in. Its composition was: Si, 1.40; GC, 
2.35; CC, 0.60; TC, 2.95; P, 0.88; S, 0.067; 


and Mn, 0.47 per cent. 


The general conclusion is, that where the 
resistance to compression is the desideratum, the 
founder may economically employ a cheap low- 
silicon, high-phosphorus mixture. The real 
physical weakness attributable to phosphorus is 
the lowered resistance to shock, but as many cast- 
ings do not have to contend with shock in practice, 
it is felt that the result of the foregoing experi- 
ment will prove of interest. 

It is hoped, in the future, to extend the experi- 
ment by changing over from a pure hematite 
charge to a charge of Cleveland. Test bars would 
then be obtained having phosphorus contents 
varying from 0.05 to 1.60 per cent., which is the 
practical gamut.” 


Death of Mr. F. C. Ryland. 


The news that Mr. Fredk. Chesterfield Ryland 
passed away suddenly at his home in Southampton last 
Sunday week, has been received with widespread 
and unfeigned regret by many members of The 
Birmingham Exchange, and by an even wider circle of 
business men in many parts of the country interested 
in the iron and steel and fuel industries. Mr. Ryland, 
who was 69, though not what one would call a 
very robust man, had been in good health, and even 
as recently as the previous Friday his office in 
Birmingham had received a cheerful letter from him, 
in which there was no hint that he was not well, and 
the news of his death caused a severe shock to many. 


** Rytanp’s Directory.’’ Long before this, however, 
the Rylands’ had sold their copyright and interest in 
the publication. Finally it was acquired by Eagland 
& Company, Limited, and became merged in THE 
IRON anD STEEL TRADES’ JOURNAL, and, subsequently, 
Tue Founpry Trape JouRNAL, which journal now 
belongs to Industrial Newspapers, Limited. 


‘* Fred ” Ryland maintained the old name, Charles 
Ryland & Son, and found in it a source of considerable 
pride. In the many years during which he carried 
on the business he held valuable agencies, in addi- 
tion to the merchanting business which he carried on, 
and he came in contact with many of the foremost 
business men of his day. No man was more respected 
than he was by them all. He set himself a very high 
standard of personal and business honour, and, what is 
more, invariably lived and acted up to that standard. 
The result, of course, was that many associations 
which began as purely business acquaintanceships de- 
veloped into close, personal friendships. Few men, if 
any, enjoyed more general and widespread esteem and 
affection than he did. 


Charles Ryland was one of the earliest members of 
the Birmingham Exchange, and his son Fred went on 
with him as a visitor when a schoolboy. When he 
went into his father’s business, of course, he also be- 
came a member. Among his many activities was mem- 
bership of the managing committee of The Exchange 
to which he was elected in 1905, and after being 
Treasurer he became its President in 1919. He retained 
the office until 1925, and during this period, as, indeed, 
during the whole of his membership of the committee, 
was ever keen to forward the interests of The Exchange 
and to render it more serviceable to its members. His 
Presidency was marked by one or two most useful 
developments with this object in view. At the time of 
his death he still held office as one of the Vice-Presi- 
dents. Two years or so ago he made up his mind to 
retire from active work. He turned his business into 
a private limited company, and went to live at South- 
ampton, but though his visits to Birmingham were 
fewer, he still came at quite regular intervals, and 
maintained in this way and others an intimate asso- 
ciation with the business that had occupied his energies 
for so many years, and of which he was so proud and 
loved so well. Not many weeks ago he was on The 
Exchange looking well and good for many more years 
of life, and his passing has come as a great personal 
shock to his many friends. Mr. Ryland is survived 


by his wife and three married daughters. 
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Semi-Steel.* 


By J. E. Hurst. 


It is just over ten years since the author 
addressed the Lancashire Branch of the Institute 
on the subject of semi-steel. Since that time the 
use of steel mixtures in the foundry cupola has 
extended considerably, and they are more 
thoroughly understood by the general ironfounder. 
In fact, during the last ten years semi-steel has 
occupied the position of the ultra fashionable cupola 
mixture. It appears that the popularity of semi- 
steel in the fashionable world of the ironfoundry is 
on the wane, and is being usurped steadily by a 
new fashion, under the guise of pearlitic cast iron 
and low total-carbon content cast iron. This, 
however, does not detract from the importance of 
semi-stee], and the knowledge gained in the prac- 
tice of semi-steel and, in fact, the athe use 
of steel mixtures either directly or indirectly will 
still be essential to maintain the high standards of 
quality set in the more modern fashions. 

In some notes on semi-stee] or steel mixture 
irons which the author has included in a chapter 
of his book on “‘ The Metallurgy of Cast Tron,” he 
has described semi-steel as a delightfully cheap and 
easy way of producing a low silicon, low phos- 
phorus iron—a good iron. There is no alteration 
to make to this statement, except to add a proviso 
that steel scrap remains cheap and easily obtain- 
able. This and the whole of these notes have 
been criticised in an American review of the book 
on the following lines. The reviewer complains 
that the most important detail of melting steel 
additions in the cupola are omitted as thongh 
they were a matter of common knowledge. ‘‘ Per- 
haps they are in some quarters,’’ the reviewer 
goes on to say, “but few foundrymen can meet a 
heat containing 25 to 30 per cent. steel without 
running into difficulties unless they have been 
instructed by an expert in this practice. Those 
foundrymen that do employ large quantities of 
steel scrap seem loath to describe exactly how it 
is done.”’ 

This criticism reveals an attitude towards semi- 
steel which is unfortunately typical of the attitude 
of many foundrymen and ironfoundry metallurgists 
(including many who ought to know better) to- 
wards new suggestions and innovations in cast 
iron cupola mixtures. The attitude is one which 
endeavours to attribute some extra special know- 
ledge and skill as being necessary to accomplish 
the successful operation of the innovation. The 
ironfoundry section of metallurgy as a_ whole 
appears to be peculiarly susceptible to this kind 
of thing, and it is thought that certain sections 
of the industry prefer to maintain the atmosphere 
of mystery and complexity surrounding its pro- 
cesses rather than they should be laid bare and 
simplified. 

There are, of course, many reasons for this 
attitude, but one of the principal reasons which 
it is necessary to mention here is that the intro- 
duction of these innovations in cast iron mixture 
practice is generally heralded by the most extrava- 
gant claims, and as experience modifies them the 
attitude above mentioned arises as an attempt to 
sustain the initial unfounded claims. 

Ten to twenty years ago semi-steel was inferen- 
tially and directly made the subject of such extra- 
vagant claims, and one meets people to-day who 
still have the impression that the physical and 
mechanical properties of semi-steel are between 
those of steel and cast iron. This is, of course, 
not true, and should any foundryman desire to 
obtain such results, then it will be necessary for 
him to have recourse to the services of such an 
expert as is not to be found in this country at any 
rate. Otherwise, if he desires to obtain a 25 or 
30 per cent. semi-steel, as the case might be, the 
final result and the services of the expert will 
remain unnecessary. 


Composition of Semi-Steel. 
The whole point in producing semi-stee] is the 


decision as to the most suitable chemical composi- 
tion for the particular castings it is desired to 


* A Paper read before the Wales and Monmouthshire Branch 
of the Institute of British Foundrymen, 


make, neglecting for the moment any consideration 
of the total carbon contents and confining atten- 
tion solely to the remainder of the composition, 
i.€., silicon, manganese, sulphur and phosphorus 
contents. 

The decision as to the most suitable composition 
will determine the amount of steel to be used in 
the mixture and the composition of the remaining 
portion of the charge. This decision is governed 
by the same rules and regulations as in the case 
of ordinary castings, and the decisive feature is 
generally the silicon content. In so far as the 
items of the chemical composition enumerated 
above are concerned, the addition of steel simply 
acts as a diluent and reduces their proportions by 
an amount depending upon the amount of steel 
added, taking into consideration obviously 
the normal losses and gains experienced due to 
remelting. The normal loss in silicon and man- 
ganese takes place, as does also the normal gain 
in sulphur, 

It is obvious that if the composition decided 
upon is unsuitable for any particular casting the 
steel mixture can hardly be held responsible. This 
may quite easily happen as in the following hypo- 
thetical case. Assuming a foundry operating on 
light castings not more than } in. thick and using 
an iron of approximately 2.0 to 2.5 per cent. 
silicon, the addition of 25 per cent. steel to this 
iron would reduce this to a silicon content in the 
neighbourhood of 1.5 per cent., which would be at 
once accompanied by disastrous results in the 
shape of hard castings due to the low-silicon con- 
tent. One may further imagine that this same 
mixture has a low manganese content and com- 
paratively high sulphur content, e.g., 0.30 per 
cent. Mn and 0.15 per cent. 8S. The addition of 
25 per cent. steel to this mixture with the reduc- 
tion of the silicon content to 1.5 per cent. may be 
accompanied by a tendency to hard castings. If, 
however, in addition the manganese is raised at 
the same time, either by the addition of ferro 
manganese or pig-iron or steel of high manganese 
content, the tendency towards hard castings would 
disappear. In this case satisfactory castings would 
be obtained with silicon content of 0.5 per cent. 
lower than the original of 2.0 per cent., and this 
would be accompanied by superior properties in 
the same castings. These superior properties are 
not wholly due to the added steel, however, but to 
the elimination of the influence of the sulphur by 
the addition of manganese, and the only effect of 
the steel is to improve what was originally a 
defective mixture. 

This brief consideration serves to show that in 
the manufacture of semi-steel it is important 
correctly to decide the desired composition, and in 
obtaining this the composition of the cast iron 
portion of the cupola charge is of the greatest 
importance. 


Total Carbon Contents. 


There is no doubt that the early claims for 
semi-stee] were based upon the expectation that the 
final mixture would have a low total-carbon con- 
tent proportional to the amount of steel added. 
That these expectations have not been justified 
has been amply demonstrated over and over again 
in practice, and the general experience is that in 
ordinary cupola practice the total carbon content 
suffers very little and more frequently no change 
due to the added steel. In this respect the added 
steel has proved itself not to act as a diluent. Of 
the many examples that can be quoted, the results 
of Wheeler (Manchester Association of Engineers, 
1921) will serve to illustrate this point. Of the 
two mixtures, the one containing 50 per cent. steel 
has actually a higher total-carbon content than 
the 25 per cent. steel mixture. 

This question of the behaviour of the total 
carbon contents when remelting mixtures of steel 
and cast iron in the cupola is of the utmost 
importance in connection with the modern trend of 
ideas in improving the quality of cast iron. 

When mild steel is charged: by itself into the 
cupola without the admixture of cast iron (i.¢., 
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100 per cent, steel) the steel melts and liquid metal 
is withdrawn from the tap hole of the cupola. The 
mild steel may have a carbon content of approxi- 
mately 0.20 per cent. and the liquid metal will be 
found to have a total carbon content very much 
in excess of this original amount. There are quite 
a number of published results available of this 
experiment. Dr. Stead obtained a total carbon 
content of 3 per cent., and other results are avail- 
able showing an increase in the total carbon con- 
tents varying from 1.5 to 3.0 per cent. 

This absorption of carbon, of course, takes place 
as a result of the intimate contact of the steel 
with the carbonaceous fuel and gases in the cupola, 
and the results obtained by various investigators 
indicate the comparatively wide limits of varia- 
tion in the extent of this absorption. The condi- 
tions which influence the extent of this absorption 
can be summarised under the following head- 
ings :—-(1) The temperature attained in the cupola ; 
(2) the rapidity of melting and the length of time 
of contact of the steel and carbonaceous fuel and 
gases; (3) the length of time the molten metal lies 
in contact with the coke; (4) the surface area per 
unit weight of steel exposed to the carburising and 
melting influences; (5) the character of the coke 
and amount charged, and (6) the blast pressure 
and quantity. 

The influence of any one of the above conditions 
is not necessarily separate and distinct, and they 
are for the most part mutually interdependent. 
For example, the character of the coke (5) and the 
size of the material used (4), in addition to any 
direct influence they might have on the extent of 
the absorption of carbon, exert an influence on the 
rapidity of melting (2) and the temperature 
attained in the cupola (1). In this manner they 
exert an additional influence on the extent of the 
carbon absorption. It will be evident that con- 
sistent results can only be obtained in any indi- 
vidual case by the careful standardisation of all 
these conditions 

As a matter of interest some results obtained by 
the writer on various occasions are summarised in 
Table I: 
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ties of approximately 15 to 20 cwts. at one time. 
The details of the mixture and the analytical 
results are given below :— 


A total of 4 tons was melted, the first ton of 
which was not used in the experiment. The 
charge consisted of 10 ewts. of boiler plate punch- 
ings and 12 ewts. of pig-iron of the following com- 
position :—C.C., 0.30; Gr., 2.84; Si, 3.14; Mn, 
0.80; S, 0.104, and P, 1.02 per cent. 

The charges containing just over 45 per cent. 
steel were melted and the molten metal collected 
in the bed of the cupola. The analysis of three 
separate taps of approximately a ton each time 
are given in Table IT :— 


Taste II. 


Sample No. 2 3 4 
Ge. +s 0.77 0.80 0.82 
Gr. a 2.31 2.19 2.13 
3.08 2.99 2.95 
Si wa 1.52 1.46 1.48 
Mn 0.57 | 0.54 0.54 
0.172 | 0.184 0.14 
P ea 0.72 0.64 0.68 


The most effective reduction in the total carbon 
is in sample No, 4, in which the metal was con- 
tinually running from the open tap hole and not 
allowed to lie in the bed of the cupola. 


The amount of carbon picked up by the steel 
is caleulated as follows:—-No. 2, 3.03; No. 3, 2.81, 
and No. 4, 2.72 per cent. 

These experiments were carefully carried out with 
normal cupola practice, and it is of special impor- 
tance to notice that the calculated silicon conteut 
allowing a normal loss of 10 per cent. should be 
approximately 1.75 per cent. The actual mean 
silicon content obtained is 1.50 per cent., bringing 
the actual loss up to 20 per cent. 

With even 45 per cent. steel in this mixture 
under ordinary conditions of melting the reduction 


I. 


Blast Melting 
Melt | Tot. Coke Rate Total |Percentage 
No. 1 Si. Mn. 8. z Ratio. | Press, per Melt. Poy Character of Scrap. 
| 
1 | 2.75 | 0.16 | 0.30 | 0.19 | 0.032 | 6.1 | 18-24] 3 tons. | 6 tons.| 8.33 | Crop ends, Sheet Steel 
Borings and _ plate 
| punchings. 
2 | 3.33 | 0.79*| 0.24 | 0.13 | 0.023 | 7.1 | 20 | 25 ewt.| 6tons.! 1.23 | Spring Steel Crop ends. 
3 2.25 — | 14-18 16 tons. Heavy and light Scrap. 
4 1.61 — — — | . 7.1 - — 18 tons. 3 Plate cuttings and punch- 
ings. 
5 2.25 | | 40 tons. 3.5 | Steel turnings. 


* Ferro Silicon added. 


Krom these results and similar results published 
by other workers it may be assumed that the 
general extent of the absorption of carbon by steel 
scrap when melted in the cupola is generally from 
2.5 to 3.0 per cent. The low results are generally 
obtained when melting light scrap such as borings, 
and particularly when these are rapidly melted. 


The next question of importance is whether the 
extent of the carbon absorption is the same or is 
greater or less when the steel scrap is melted in 
conjunction with pig-iron and scrap as a portion 
of the semi-+steel mixture. There is, of course, no 
@ priori reason why it should be any different, and 
very probably it is not. The same conditions as 
enumerated above will exert a similar influence, 
and will require to be standardised in any par- 
ticular instance with the object of obtaining 
uniform results. 


The following is an example of a comparatively 
recent experiment in melting a semi-steel mixture. 
This experiment was performed with considerable 
care in a standard Whiting cupola equipped with 
the standard depth of bed. The molten material 
was collected in the bed and tapped out in quanti- 


in total carbon content is not very great, and the 
amount of carbon absorbed by the steel under these 
conditions of melting along with the pig-iron and 
scrap is approximately the same as when melted 
above. A more effective reduction in total carbon 
content is obtained when the molten charges are 
prevented from remaining in prolonged contact 
with the bed coke. 

As a result ef various investigations the view is 
now held that the absorption of the carbon by the 
steel occurs during its passage through the melting 
zone and during the period in which the molten 
drops are passing over the incandescent coke and 
are collected in intimate contact with this coke in 
the bed of the cupola. This view is undoubtedly 
well-founded, and is confirmed by analysis of 
samples of molten metal collected through the 
tuyeres. For this reason it is desirable to reduce 
the depth of the bed coke and to allow the metal 
to run direct into a receiver or forehearth. In 
this manner the molten metal is removed from 
prolonged contact with the incandescent bed coke 
and low total-carbon content material can be 


obtained with a greater degree of certainty. 
(To be continued.) 
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Hints on Cupola Practice. 


COMMON DIFFICULTIES DEALT WITH. 


The third general meeting of the London Junior 
Section of the Institute of British Foundry- 
men was held at the offices of THe Founpry 
Trave Journat, Mr. F. P. Hull (Chairman) pre 
siding. An interesting and instructive lecture on 
‘The Cupola’ was given by Mr. J. Ellis (Past- 
President of the Institute). 


The Cupola. 

In his opening remarks the lecturer said he had 
no doubt but that in the future some of those 
present would be called upon to choose and erect 
cupolas. They would be expected not only to 
choose and erect them with all their accessories, 
but to work them far more efficiently than they 
have been worked in the past. He sincerely hoped 
that something might be said that night which 
would be of help in their future career. 

The first cupola which he saw was many years 
ago; it had then been working over fifty years, 
and he believed it was still working and doing 


The blast pipe (A) was an earthenware drain- 
pipe, joints being stopped up with clay. ‘The 
nozzle (B) was of sheet iron and made to swing 
out and round from the tuyere hole so that the 
tuyere could be cleared. The charging was per- 
formed much as it is to-day, but all material had 
to be carried up to the stage or charging plat- 
form. 

Oyster shells were used as flux. The cupola 
was very short, and much of the heat was thereby 
wasted. (E) shows the breastplate and crossbar ; 
(F) is a section of the shute or spout badly made, 
being much too wide at the bottom; and (G) 
shows an ordinary bott stick or rod. 

Looking back on those days, particularly in the 
light of the present-day working, the lecturer said 
he was bound to admit that this cupola was 
worked in a very dirty, slovenly, slipshod manner, 
and seldom a day passed without some mess. 
Many men and hoys were burned at this foundry 
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good service. Fig. 1 is a rough sketch of this 
cupola. It is just a plain cylindrical case—origin- 
ally a part of a ship’s funnel—with one row of fire- 
bricks. He did not remember ganister being 
used, but remembered having to take a barrow 
and a shovel and go out into the highways and by- 
ways and scrape up the dust from the road and 
bring it back to the foundry. This road-grit was 
then worked up into a plastic state and used as 
ganister with which to daub the lining. 

The bottom of the cupola (C) was solid, being 
made up of new red or yellow sand. The front 
or breast (D) was arranged very much the same 
as to-day. 

The wind was supplied to the cupola by a fan, 
and the power which drove the fan—by some sort 
of windlass—was human. The volume of air sup- 
plied was dependent upon the amount of beer 
supplied to the men. Frequently in the middle 


of the blow the wind would stop, and would not 
continue until more lubricant was applied to the 
human machine. 


by the splashing of metal through the furnace- 
man’s bad working. He himself was among those 
who were burned, and carried his identification 
disc with him to this day. 

Fig. 2 shows a modern cupola with drop bottom 
and receiver (A). The cupola is supported by cast- 
iron columns, while the receiver is built upon a 
brick base. In bricking up both the receiver (A) 
and the cupola (B) the very best firebricks should 
be used. The fireclay should be ground in a mill 
until it is of a fine, soft texture, and as little of 
this as possible should be used in jointing. All 
bricks should be hammered down as tight as 
possible, leaving very little fireclay in the joints, 
so that there will be no gaps through which the 
cutting blast can get. |. When the cupola and 
receiver are bricked up they should be slowly but 
thoroughly dried, much damage beiag done to the 
lining if a blow is run through before it is pro- 
perly dried. 

The bottom (C) of the receiver is made up of 
strong new sand or ganister, being well dried, 
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then washed with a strong blacking, and again 
dried. Such a hearth will last for many months. 
Great care should be taken vo see that the bridge 
(D) is quite sound. This must be done before the 
drop doors of the cupola are put up. It is a nasty 
job if the metal runs out at (EK), as it is not 
easily stopped. Sometimes it can be stopped by 
lirecting a jet of water from a hose pipe on to 
the part which is leaking. This will freeze the 
metal and stop the leak, but sometimes the leak 
is so bad that this method fails, and then the 
blast must be shut off, so that no more liquid 
metal is running over the bridge. A fair quantity 
of wet loam is then packed up under the bridge 
at (E), and this generally overcomes the trouble. 

When the doors of the cupola are put up and 
securely fixed they should be slightly wetted inside 
with a thin clay-wash, and then fine soft black 
sand rubbed in the joints. If this is done and 
the black sand bottom (L) is carefully rammed, 
not too hard, very seldom will there be any 
trouble with runouts 

New sand should not be used in making up drop 
bottoms, as it cracks very considerably upon dry- 
ing on account of its clay content,-and it is very 
difficult to drop the bottom, as the new sand will 
be very hard after the blow, and bars and 
hammers will be required to break it through. 
Old floor sand, or black sand, will drop away as 
soon as the doors are opened. 


the charges of iron are put on it may easily col- 
lapse. The fire should always be well alight al-ove 
the tuyeres. Should the blow be started before 
the fire has burned up, it might be blown out. 
The coke bed should be about 18 in. above the 
top tuyere. The charges should be distributed as 
evenly as possible, as irregular charging gives 
irregular melting. If the coke gets piled up on 
one side of the cupola, the next charge of iron 
may fall down the banks of coke and get mixed 
with the previous charge of iron, with the result 
that there are two charges of iron to melt with 
one charge of coke. 

lt is not at all necessary to leave the tapping 
hole open and blow through it; in fact, it is a 
very wasteful and dirty method. If the tapping 
hole is made properly, especially if a ganister 
cake is used as described above, the tapping hole 
need be stopped up only with dry blacking, and 
a little black sand to fix the front of the hole, 
and this will hold ‘back the metal until tapping 
out. 

If the coke bed is the correct height and all 


| Fie. 3. 


— 


4 


Fie. 4. 


A good sprinkling of strong, dry bhlacking 
should be rubbed on to the sand bottom (L). This 
preserves the sand very considerably and ailows 
the metal to run freely over it into the receiver 
without being unduly chilled. 

When the fire has burnt up the breastplates 
can be fixed. The one at the back of the cupola 
(G) is not so important as the one at the front 
of the receiver (EK). There is sometimes a great 
pressure of metal behind (EF), and the tapping 
hole is through it. A good plan in making up the 
front is to use a ganister cake (H). Several of 
these can be stocked; they can be quickly made 
in &@ core box, rammed and dried. The advan- 
tages of this system over the usual method will 
readily be appreciated. A tapping hole is always 
the same size and shape and always in the same 
position. The whole cake is thoroughly dried 
and quickly fitted into its place in the breast and 
fixed in the usual way. 

In charging up, first the bed of coke must be 
well alight and firmly packed, otherwise when 


other things equal, little rills of molten metal 
will be seen trickling down through the coke at 
the tuyere holes in about 2} minutes. If it is 
much longer than this, say 10 minutes, there is 
something wrong, the coke bed being too high 
or the coke inferior, or the blast too low. 

The rate of melting can be fairly judged by 
looking through the site hole (J), and should a 
small piece of coke get lodged in the hole of the 
bridge, it can be removed with a bar put through 
the hole (J) in the hole of the bridge. 

At the side of the receiver is the slag hole (K); 
this can be closed and opened at will as the case 
demands. It is also very useful for watching the 
progress of the metal as it is collected, then 
tapped out as required. The first tapping out is 
quickly accomplished, as the stopping in the hole 
is only blacking and sand, and it is easily picked 
out with a sharp-pointed rod of iron. 

If a newly-lined ladle is being used, it is always 
wise to break the stream of metal as it falls from 
the shute into the ladle. This is done by placing 
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some pieces of cast iron (warm) on the bottom 
of the ladle and letting the stream of metal fall 
upon them without doing any damage to the 
bottom of the ladle. When large quantities of 
metal are being gathered in the ladle it is neces- 
sary to cover the metal so as to keep it hot. This 
is best done with a mixture of dry blacking ana 
sawdust sprinkled liberally on the top of the 
metal, but rather more round the side, as the 
metal freezes there first. 

When sufficient metal is collected in the ladle 
the stream is stopped by botting up. The right 
and wrong ways of botting up are shown in 
Fig. 3, (A) being the right way. The bott or 
plug should be held above the stream and then 
pressed firmly in, thus shutting off the stream 
quietly without any splashing. If the bott is 
thrust in as at (B), there is bound to be much 
splashing by the metal shooting up over the bott. 
A pailful of dry blacking should always be ready 
near the tapping hole and the bott dipped in 
immediately before use to prevent spluttering. 

The shute (C) should drop about 2? in. to the 
foot, so that the metal flows down gently, not 
rushing down in a torrent, as it does if the shute 
is much lower in front. The small dishes (FE) and 
(F) in the sand bottom are to receive the first 
few pounds of metal melted, as these are always 
on the dull side and are thereby kept away from 
the tapping hole. (D) 1s a section of a well- 
made shute. 

Fig. 4 shows the interior of a cupola the day 
after a cast. This sort of thing hapens more or 
less in every cupola. It is far more prevalent 
when the coke is bad and the slag is not melted 
properly. It is then of a very viscous nature 
and creeps down the sides of the cupola, and as 
soon as it reaches the tuyeres the cold wind will 
solidify it, thus commencing the building up of 
the scaffolding when the conditions are such as 
shown at (A). During the blow recovery can 
sometimes be made by shutting off the blast for 
10 or 15 minutes, but if it does not recover, then 
there is every possibility of a complete scaffold- 
ing. The bottom must then be dropped and 
every effort made to break through the scaffold- 
ing with stout bars thrust in from the bottom. 

In cleaning the cupola all slag protuberances 
should be cut off. Ganister daubing should never 
be put on slag, as this slag will soon melt during 
the next cast and bring off all the daubing. The 
inside of the cupola lining should be as straight 
as possible, and all ganister daubings should be 
dried before the charges of iron and coke are put 
into the cupola, otherwise the coke may become 
embedded in the ganister and so cause the charges 
to hang up. (B) is the usual method of slagging 
out, and (C) shows a slag box attached to the 
side of the cupola. 


The Carsil Process. 


At the invitation of the Anglo-American Steel 
Company, Limited, of 66, Victoria Street, London, 
S.W.1, our representative recently had the oppor- 
tunity of inspecting the manufacture of a high- 
grade nickel chrome steel from Java iron sand at 
the works of C. G. Carlisle & Company, Limited, 
of Sheffield. From the technical point of view, 
the process was quite successful, and Mr. Carlisle 
is to be congratulated on persevering with a pro- 
cess which would test the courage of most metal- 
lurgists. From the fact that the charge was in 
the furnace from 8 o’clock at night until noon 
next day, and that a high-grade steel was made, 
it will be realised that this constitutes a technical 
achievement requiring all the skill and patience a 
metallurgist can command. 

The charge consisted of 2,500 lbs. of Java iron 
sand which had been magnetically separated from 
the gangue (grains of quartz, apatite, etc.) by 
the Rapid Magnetting Company, of Birmingham. 
It had been intimately mixed with some car- 
bonaceous matter, probably ground anthracite an 
some predetermined quantity based on previous ex- 
perience. The electric furnace—a standard 10-wt. 
Greaves-Etchell design—appeared to us to be in 
excellent condition. Only a portion of the charge 
could be introduced initially, and a long period 
was occupied in the progressive addition of the 
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balance of the charge. We received the impres- 
sion, perhaps erroneously, that the slag formed 
was of a scouring nature, as there were between 
| and 3 o’clock in the morning several incipient 
break-outs on or just below the slag line. In a 
process of this character large volumes of slag are 
produced, and there is a constant ‘‘ weeping ”’ of 
slag from the tapping spout. When the ore has 
been completely reduced it apparently vields a 
dead pure carbon-free iron of very high melting 
point, which taxes both the skill and patience of 
the metallurgist to—to borrow a phrase from the 
puddling process—‘‘ bring it to nature.” 
Numerous slaggings had to be effected, and when 
reducing conditions had finally been established, 
145 Ibs. of ferro-chrome, nickel, ferro-silicon and 
ferromanganese were added. ‘The resulting 
ingots weighed 1,367 lbs., which showed the sand 
to have yielded 49 per cent. of iron. The energy 
consumption was 2,410 units, or approximately 
3,900 units per ton of ingots cast. 

The analysis of the steel was, according to the 
Sheffield Testing Works Company, Limited, C, 
0.42: Si, 0.08; Mn, 0.41; S, 0.09; P, 0.024; Ni, 
3.30; Cr, 1.50, and W, 0.39 per cent. The 
tungsten was of accidental incorporation and was 
due to the yielding up of this element by the 
banks and hearth of the furnace which had pre- 
viously and consistently been used for the produc- 
tion of high-speed steel. This same firm carried 
out a large number of mechanical tests upon this 
east. For instance, after holding at 10 mins. at 
800 deg. C. and cooled in still air and then re- 
heating to 480 deg. C., and again cooling simi- 
larly, it gave 102.5 tons per sq. in. maximum 
stress, 97.2 tons per sq. in. yield point, 7.0 per 
cent. elongation, and 24.0 per cent. reduction of 
area. After oil hardening at 790 deg. C. and 
tempering at 650 deg. C. it gave 65.80 tons per 
sq. in. maximum stress, 61.70 tons yield point, 
18.0 per cent. elongation, and 52.4 per cent. re- 
duction of area. In torsion after tempering at 
700 deg. C. the steel gave 55.7 tons per sq. in. 
maximum stress and 35.4 tons yield point, the 
angle of twist being 1,128 deg. 

From this cast a motor-car axle shaft was made 
and one end was machined to 1} in. sq. for about 
19 in. It was twisted on a length of about 15 in. 
through an angle of 500 deg. The test,was then 
stopped, the twisting moment applied being 
55,760 in.-lbs. There was no sign of fracture. 

Naturally the potentialities of the process 
depend upon the cost of manufacture. Unfor- 
tunately, we have been unable to take these our- 
selves, and can only reproduce those estimated by 
the Anglo-American Stee] Company. They are set 
out below :— 


s. d. 
1 ton of separated sand d/d Sheffield 1 7 9 
Materials per ton for reduction 10 0 
Current 3.8 6 
Electrodes 
Furnace lining ... 12 6 
Wages 15 
Management 6 0 
Cost of freight and manufacturing 
from 1 ton of sand ... =e . &§ 9 9 


Say it requires 45 ewts. of sand to make 1 
ton of steel in ingots, including the cost of freight 
on 2! tons of sand, then the cost is £19 Is, 11d. 

If the ore gives a 50 per cent. yield it will, of 
course, reduce the cost per ton to approximately 
£18 5s. 

In a footnote it is stated that it costs in their 
15-ewt. Greaves-Etchell furnace to make 1 ton 
of ingots from various scrap metals from 2d, to 
21d. per Ib., which is £19 to £21 per ton, whilst 
the bars or sheets are about 6d. to 8d. per Ib. 

We insist that all metallurgists should interest 
themselves technically in this question of the direct 
production of steel from iron sand as years roll 
by, and the better known and more easily reduced 
deposits work out, there will come a day when 
these titaniferous iron sands will have to be used 
in industry. We presume from the analyses sub- 
mitted that the whole of titanium is to be found 
in the slag, which may constitute a by-product of 
some value. 
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Foundry Pig-Iron. 


The Necessity for Research. 


In a Paper before the annual February meeting 
of the American Institute of Mining and Metal- 
lurgical Engineers, Dr. Ricnarp said 
that so far as the question of quality was con- 
cerned, the history of the production of pig-iron 
for foundry purposes recorded a constant retro- 
gression. Beginning with cold-blast charcoal pig- 
iron, the deterioration of the product passed 
through various phases, such as anthacite iron, 
ooke iron, hot-blast coke iron, until ultimately the 
modern hot-blast coke irons were reached, with 
scrap additions to the ordinary burden reaching 
(according to one Kuropean report) up to 65 per 
cent. Along with this deterioration in quality was 
the enormous increase in furnace tonnages, 
exceeding 1,000 tons per day in exceptional 
instances of modern practice. The key to this 
situation was economic pressure. The effect was 
a growing differentiation between furnace pro- 
duction for grey iron and malleable foundries and 
for the production of commercial steel. As the 
foundry was often compelled to draw upon the 
pig-irons made for steel purposes, for economic 
reasons, whereas the steel industry did not draw 
upon foundry pig-irons proper, the situation was 
resolving itself into one of grave consequence for 
the life of the grey-iron castings industry, and 
hence the intensive present-day feeling in foundry 
circles for rigid specifications to govern the 
quality of pig-irons sold for foundry use. 

Most foundrymen knew from their results that 
they were getting poorer castings to-day with many 
pig-irons than they did with those same brands 
in former years. Under the former fracture buy- 
ing, the foundryman at least could select the 
strongest metal, as judged by the sledge, from 
various brands of similar fracture and pig section, 
and his results proved the soundness of his con- 
clusions. With the advent of iron analysis, and 
in spite of the growing uniformity of the metal 
through greater tonnage production, furnace 
attention was diverted from quality production to 
obtaining greater yields of iron within a given 
analysis range. 

How the foundryman had to meet this situa- 
tion, apart frem setting his own house in order 
on the score of production practices, was best 
illustrated by the action of one prominent 
foundryman who took the entire output of two 
Southern cold-blast charcoal furnaces as long as 
they ran. He did this, no matter what their 
analyses were. By admixing a small percentage of 
this very high-class pig-iron, which did not in 
the least affect the analyses of the rolls he made, 
he obtained for his product a much longer wear 
in service than others obtained who did not so 
improve their mixtures. The reason for this 
situation was what foundries and furnaces would 
like to know, and was the best argument for a 
concerted drive for research on the part of both 
industries working together to a common end. 

Perhaps an analysis of the operating conditions 
under which pig-irons are remelted (continued Dr. 
Moldenke) will give a clearer insight into the 
problem. The processes carried out in the blast 
furnace are supposed to be of a strictly reducing 
character. Ores are deprived of their oxygen to 
yield metallic iron and what manganese may be 
present. Similarly silica from fuel ash and ore 
gangue yields silicon in proportion to the tem- 
peratures existing, while carbon is taken up from 
the fuel by the melting iron sponge. Sulphur 
and phosphorus are accompanying unavoidable 
ingredients. If reduction has been complete, 
there should be no evidences of residual oxides, or 
even a re-oxidation at the tuyeres. This is in 
contradistinction to the effect of all re-melting 
processes, which are more or less oxidising and, 
as used in foundries in the production of cast- 
ings, yield a product that exhibits somewhat 
different physical characteristics than metal 
poured into moulds ‘‘ direct ’’ from the blast fur- 
nace, even with the same composition, 

This has led to the term “ virgin metal ”’ given 
to pig-iron from the blast furnace, whereas the 
re-melted pig-iron going into castings, sprues, etc., 
and finally ending in the scrap pile is called 
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“re-melted stock.’’ The proportioning of pig to 
scrap in foundry mixtures is one of the important 
elements in the production of castings with desired 
qualities, the same analysis with higher pig per- 
centages giving softer castings as a general rule. 
The use of scrap to excess in the furnace, delivers 
metal having some of the characteristics of 
re-melted stock to the foundry, and hence upsets 
the calculations of the founder for his work. 
Until the time comes, therefore, when it is° 
possible successfully to deoxidise molten foundry 
iron, pig-irons must be able to stand enough of 
the unavoidable oxidation incident to normal 
foundry practice, to allow the making of satis- 
factory castings, if the foundry is to live. That 
many of the foundry pig-irons of to-day will not 
fill this requirement is patent, and inquiry need 
only be made of manufacturing concerns process- 
ing the castings they purchase or make, to learn 
that without change in practice, results have 
become more irregular than ever before and can 
only be corrected by cutting out offending pig- 


irons. Where castings do not enter into condi- 
tions of actual service this may not be so 
apparent, and may account for good reports 


received by furnaces on their high-scrap pig-irons. 
But the acid test of machining the castings 
quickly brings out the facts. 

The ordinary analysis of cast iron does not tell 
the whole story by any means. The foundryman 
has no way of telling whether the furnace from 
which he may get some of his iron is running 
normal or working badly. The analysis will not 
tell him this unless it is complete enough and the 
separate determinations have carried 
through accurately. Thus, high sulphur and low 
total carbon will ordinarily show up an ‘“ off”’ 
iron. Furnaces, however, avoid carbon deter- 
minations if possible, and with the volumetric 
sulphur method, and the possible presence of such 
elements as copper, which influence this method 
seriously, the foundryman usually finds himself in 
trouble without having known beforehand that 
this or that pig-iron could bear watching closely. 

The time may come when a reported analysis 
will include oxygen of dissolved iron oxide and of 
occluded gases separately; nitrogen; possibly 
hydrogen; surely chromium, copper, nickel and 
many other elements present in small but appre- 
ciable quantities. The information gained from 
the study of catalytic action by small percentages 
of foreign material in a substance will eventually 
throw light upon the mystery of ‘‘ iron without 
life’? in the foundry. Why is it that oxidised 
iron freezes so quickly in spite of a high degree 
of superheat that may be available? There is 
much yet to learn on the question of a_ real 
analysis of pig and cast iron, and better know- 
ledge on the subject will enable furnace and 
foundry to search for ways of avoiding troubles, 
or where it is not possible to do this, to correct 
them. 

The trend to-day is toward a specification of 
the total carbon content in pig-irons. Formerly 
this was the exception and fixed only when it 
was essential that the irons be of the highest 
character for very special purposes. It is well 
known that the normal total-carbon content of 
any pig-iron depends on the silicon content, the 
temperature and operation of the furnace, in 
lesser measure on the content of the other elements, 
and doubtless other matters of furnace practice 
better known to the furnace operator. Would it 
not be wise, then, for the furnaces to study this 
question and settle, together with the foundry- 
men, a minimum for total carbon for given 
silicon ranges, so that there may be no eventual 
necessity of combating freak specifications of this 
rather difficultly controlled element later? 

There remains a final consideration. Foundry- 
men should be willing to pay for well-made pig- 
irons. As a matter of fact, it will be found that 
wherever it is essential that the so-called 
‘‘ honest ’”’ pig-irons, that is, pig-irons made with 
more than enough coke, be used, there will be 
found a willingness to pay a reasonable premium 
for them. That this is the case, may be seen 
from the continued production of charcoal pig- 
irons, of the extending use of the special nickel- 
chrome (Mayari) pig-irons. All these irons sell 


above the market price of the regular run of 
foundry pig-irons. 
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The Foundry Trades’ Equipment 
and Supplies Association. 


At the annual meeting, held last Thursday, at 
the Engineers’ Club, Coventry Street, London, 
Mr. V. C, Faulkner presiding, the Council sub- 
mitted the following report for the year ending 
December 31, 1926 :— 

The President and Council have pleasure in sub- 
mitting the balance sheet as at December 31, 1926, 
and the income and expenditure account for the 
year ending with that date, as duly certified by 
the auditors, and it is submitted that the Asso- 
ciation has occasion to congratulate itself on the 
financial position indicated by those figures. The 
balance is, of course, swollen by the special income 
derived from the Exhibition, which will, of course, 
not be an annual item, but against this must be 
set the special donation of £50 to the funds of the 
Institute of British Foundrymen in connection 
with their Convention held) concurrently with the 
Exhibition ; and, apart from this, the expenses of 
the organisation stand at an extremely low figure, 
and should be much more than covered at any 
time by the regular income from subscriptions. 

The Council would also take this oceasion to 
make a brief report of the activities of the Asso- 
ciation for the year under review. In the first 
place, they have to report the regretted loss of 
their first President, Colonel W. F. Cheesewright, 
D.S.0O., who, early in the year, severed his con- 
nection with THe Founpry Trave Journa, and, 
therefore, with this Association, and the Council 
fee| that all members will wish Colonel Cheese- 
wright the greatest prosperity in any future ven- 
tures with which he may be associated. In his place 
was elected Mr. V. C. Faulkner, who has con- 
tinued his editorship of THe Founpry Trapt 
Jowrnat, and who is one of the signatories of this 
report. 

By far the greatest and most important activity 
of the Association during 1926 was, of course, in 
connection with the International Foundry and 
Allied Trades’ Exhibition, held at the Royal Agri- 
cultural Hall, London, from June 10 to 19, under 
the organisation of Messrs. F. W. Bridges & Sons, 
Limited, <As the first Foundry Trades’ Show to 
be held in London since the war, it is felt that 
the Exhibition may safely be claimed to have been 
a success, and from the information available it 
would appear that the great majority of exhi- 
bitors were, in all the circumstances, perfectly 
satisfied with the amount of business there done. 
Certain firms, well known in the trade, absented 
themselves from this first Exhibition held under 
the auspices of the Association, being uncertain, 
no doubt, as to its prospects at a peculiarly 
difficult time, but it is hoped that their retlec- 
tions will induce them to take a more enterprising 
line at a future date. It must also be borne in 
mind that the actual period of the Exhibition was 
one of the greatest uncertainty and of the 
severest commercial derangement, following, as it 
did, so shortly after the general strike, that up 
to the last moment the possibilities of proceeding 
with the project at all were in the greatest doubt. 
In spite of these peculiar difficulties, however, a 
spirit of such optimism pervaded the undertaking 
that the Association is abundantly confident with 
regard to the next exhibition of a similar 
character. Not by any means the least important 
feature of this Exhibition was the technical ex- 
hibit staged by a very strong Committee under 
the chairmanship of Mr. Wesley Lambert, to which 
Committee the warmest thanks of the Association 
are due for the extremely painstaking, efficient, 
and successful way in which this most interesting 
feature was arranged. Before leaving’ the sub- 
ject of the Exhibition, it needs, perhaps, to be 
explained that the Council thought fit to forego 
part of the over-riding commission due to the 
Association from the organisers under agree- 
ment, in view of the fact that it was demonstrated 
by the organisers that they had sustained a con- 
siderable actual financial loss as a result of the 
undertaking, in face of which loss it was felt they 
had no whit abated their efforts to make the Ex- 
hibition the greatest possible success to all con- 
cerned, 

With exhibitions in 


further reference to 


general, it may perhaps not be known to all 
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members that, as a result of international negotia- 
tions with responsible bodies on the Continent, it 
is hoped that an International Congress and Ex- 
hibition may be arranged to take place in England 
in the spring of 1929. In the meantime, details 
are available of an exhibition in Paris in Sep- 
tember, 1927, in connection with which it is hoped 
that some arrangements may be made for a co- 
operative exhibit to be staged there by the Asso- 
ciation on behalf of some of its members, .but the 
result of investigations in this direction is not 
at the moment available. ; 

Other Activities. 

The next most important subject that“has been 
engaging the Council’s attention has been the pro- 
jected issue early in 1927 of a handbook devoted 
to the commercial activities of members, and also 
to the general aims and objects of the Association. 
In this latter connection it is only necessary to 
mention here that stress will be laid on the facts 
that the Association is not a price-fixing ring, and 
that it is not an employers’ federation for the pur- 
pose of labour negotiations. It is hoped to set 
out in the handbook an outline of the various 
directions in which the Association can be of value 
to its members and to the trades as a whole, and 
the object is to circulate this handbook freely 
amongst foundrymen, in order that the Association 
may come to stand for all that is best in the 
foundry equipment and supplies trades. An 
attempt is also being made to collect from various 
members details as to the fluctuations of their 
respective businesses during a given period and 
to compile from this a graph showing the average 
fluctuations from month to month. Each member 
will thus be able to compare the trend of his in- 
dividual business with the average as worked out, 
and it is hoped that this information will be con- 
sidered to be of value. In this connection, too 
much prominence cannot be given to the fact that 
no member is asked to divulge actual figures of 
sales, but only percentages of increase or decrease 
relative to a fixed zero point. During the year 
also the Council has investigated the possibility 
and advisability of taking some joint action to 
minimise the reprehensible practice of giving un- 
authorised commission to buyers; but it is felt 
that at the present juncture no good will come of 
any definite action, and it is believed that this 
and kindred malpractices will disappear as a result 
of general co-operation and the raising of the 
standard of the trade, which are the constant 
objects and care of the Association. 

Of semi-social functions during the year there 
have been two: the first being the luncheon at 
the Connaught Rooms, which immediately preceded 
the annual general meeting; and the second, the 
dinner held at the Engineers’ Club on Decem- 
ber 3. ‘To this latter function guests were invited, 
and a very enjoyable and satisfactory evening was 
spent ; and it is particularly hoped that at similar 
functions in the future as many members as pos- 
sible will make a point of attending and bringing 
their friends, as the opportunities thus provided 
both for personal propaganda for the Association 
throughout the trade, and also for the invaluable 
exchange of opinions and information between 
members themselves, are amongst the most im- 
portant, if unofficial, functions which the Associa- 
tion can perform. 

Finally, it will be of interest to members to note 
that a very high degree of enthusiasm has been 
displayed throughout by members of Council, who 
have given up a great deal of time—often at some 
personal inconvenience—to attend to the business 
of the Association. In point of fact, during 1926 
the percentage of attendance of members was as 
high as 78 per cent., and this augurs extremely 
well for the success likely to attend efforts of the 
Association in the future. The Council would also 
wish to take this opportunity of thanking the pro- 
prietors of their official organ, Tur Founpry 
TrRapE JouRNAL, for the consistent and ungrudging 
support which they have accorded the Association, 
and which was particularly valuable at the time 
of the Exhibition. They feel that the publicity 
which this journal can give to their activities is an 
absolute essential to the success of anything which 
they may undertake for the benefit of the trade 
as a whole, The report is signed by Mr, V. C. 
Faulkner (President) and Mr. K. W. Bridges 
(Hon. Secretary). 
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Modern Gas-Fired Annealing Furnaces. 


Mr. Th. Teisen spoke on the subject of modern 
vas-fired annealing and other furnaces at a recent 
meeting of the Birmingham, Coventry and West 
Midlands Branch of the Institute of British Foun- 
drymen, held at the Engineers’ Club, Birmingham. 

Mr. D. H. Woop (Branch-President), in intro- 
ducing Mr. Teisen, said if there was one part of 
the foundry more neglected than another it was 
the furnace. Mr. Teisen came to this country from 
Denmark during the war at the request of the 
Ministry of Munitions, to design and build gas- 
fired glass furnaces. After the termination of the 
war he undertook the design of gas-fired furnaces 
for other classes of work. He had made a study 
of furnace practice, and, as was generally known, 
Danish engineers excelled in furnace design. 

Gas-firing, Mr. Teisen said, implied the use of 
a gas producer of one sort or another. To make 
was was an easy matter, as every stoker of boilers 
or furnaces knew from experience; in fact, for 
them it is more difficult to avoid making an exces- 
sive amount of gas than otherwise. But to make 
a sufficiently rich gas for a given purpose was a 
different matter, requiring a suitable design of 
producer. Central producer plants had reached 
such a height of efficiency, and were so well known 
as to speak for themselves, but they were natur- 
ally confined to large works using large furnaces. 
If applied to smaller furnaces the deciding factor 
was more a question of labour than anything else. 

The built-in producers, on the other hand, could 
be applied in nearly all cases where handling was 
not the most important matter, and offered to the 
works the advantage of gas firing at a very 
moderate outlay. The gas producer in itself was 
a very simple thing, but to obtain the best results 
it paid to give a little more attention to its proper 
design. One often saw obsolete types having no 
proper control of primary air, badly-fitting doors, 
leaking poking holes and coal hoppers. It was 
obvious that a well constructed firebox would 
often give as good results as these. To be efficient 
it must have proper, tightly-closing ash doors and 
fire doors or hoppers and have a suitable grate, 
easy for cleaning. This could be either a flat, an 
inclined or a step grate. The latter offered the 
greatest advantages in most cases, when properly 
designed. It was easy to clinker, gravity helping 
the ashes to find their way downwards where they 
were removed from under the last bar. Odd clinkers 
and ashes might also be readily removed by raking 
out between the bars. 

To give the firebars a substantial life they 
should be water-cooled, the water dripping from 
bar to bar, eventually finding its way to the water 
basin beneath the grate. A certain amount of 
steam was raised, reducing the amount of clinker 
and giving the usual, although small, increase of 
hydrogen to the gas. 

Such step grate producers might be used for full 
gasfiring and for semi-gasfiring; the latter fuel 
bed he defined simply as an ordinary producer 
working with a shallow fuel bed, and, conse- 
quently, running at a rather high temperature of 
the gases. These were higher in CO, than other- 
wise was the case, and, to be efficient, required the 
gas to be burned either in the producer itself, 
which then acted as a combustion chamber, or in 
a channel or space in close proximity to the 
producer. 


Suiting the Producer to the Fuel. 

Ordinary coal, in most cases a local one, was 
the cheapest fuel at one’s disposal, and it was 
therefore essential that the producer should be 
suitable for using this. Many furnaces would only 
run successfully on coke or very special coals, but 
that was often due to faulty design. It must not 
be overlooked, however, that it often paid in the 
fuel bill to use a somewhat better coal, as, unfor- 
tunately, coal was bought by the ton in most 
cases without knowledge as to its heat-giving pro- 
perties. Wherever possible, analyses of the coal 
should be asked for and the ash contents be known. 
This would obviate unnecessary effort due to work- 
ing in the dark, 

Gas-fired furnaces might, amongst other 
methods, be classified according to their working 


method into regenerative furnaces, in which the 
gas and secondary combustion air was pre-heated 
on the intermittent system introduced by Siemens ; 
end recuperative turnaces in which usually the 
secondary air alone was pre-heated on the con- 
tinuous system; and, lastly, those without heat 
recovery, 
Regenerative Furnaces. 

To reach high temperatures in the most econo- 
mical way it was essential that the gas and air 
should both be of as high a temperature as pos- 
sible. In the regenerative furnace, introduced by 
Siemens, both gas and air were pre-heated by being 
passed through regenerative chambers filled with 
checker brickwork through which the waste gases 
had been passed immediately beforehand. By a 
system of valves the direction of the gas and air 
was changed every now and then as required, 
usually every 20 to 30 minutes, and the system 
was therefore intermittent. As was well known. 
very high temperatures were obtained, and the 
application to the smelting of steel, glass and other 
substances of a high melting point was a common 
occurrence, 

For larger furnaces, where high temperatures 
were required, it still held the dominating posi- 
tion. It had also been applied to furnaces of some- 
what lower temperatures and smaller units, but 
this, to his mind, was beyond its scope, as it made 
a plant unnecessarily dear, bulky and complicated. 


Recuperative Furnace. 

The recuperative system, on the other hand, was 
continuous in its system of working, the waste heat 
being conducted through the walls of the recupera- 
tor to the adjacent air channels. It was evident 
that in the regenerative system the gas could be 
either cold or hot, without limiting the tem- 
peratures to be obtained, as both gas and air 
were pre-heated; while in the usual recuperative 
system the gas must be delivered hot if high tem- 
peratures were to be obtained. This again meant 
placing the producer as near the furnace as _pos- 
sible. Preferably they were built in the furnace 
itself, which made it a self-contained unit of very 
high efficiency. One sometimes saw a regenerative 
furnace without gas regeneration, as well as a 
recuperative furnace with recuperation of the gas, 
but these were merely exeeptions compared with 
general use. 

As would be seen, the recuperative system was 
able to reach very high temperature if the essen- 
tial part—the recuperator—was designed on cor- 
rect lines. Speaking generally, this was far from 
being the case, and the usual systems in use 
offered great scope for improvement, whether in 
the direction of producing high temperatures in an 
economical way or in their application to the 
lower spheres of temperatures where hitherto no 
recuperation had been used, 

In the case of high-temperature furnaces, the 
recuperator must, of course, be of highly 
refractory material, combining strength with the 
high conductivity of heat, and it should, where 
the furnace is worked continuously day and night, 
he designed and dimensioned on other lines than 
in such cases where the furnace was only worked 
for-a number of days,and then cooled down. 

The recuperator necessarily accumulated a con- 
siderable amount of heat, and it was, therefore, 
of little use to give a furnace of the latter kind 
a large recuperator, which binds so much heat 
for no useful purpose when the furnace is let out. 
In this case it must further be taken into account 
that a recuperator which gives no trouble when 
kept at a fairly constant heat may develop leaks 
when continuously heated up and down. It was 
here better to sacrifice a little efficiency for the 
purpose of safety, and the designer must always 
carefully consider these factors—efficiency, safety, 
and the economy aimed at in each single case. 


Tube and Plate Recuperators. 
Many different kinds of recuperators were now 
Especially on the Continent one was 
They might be classified 
In the first 


in use. 
struck by the number. 
into tubular and plate recuperators. 
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case the waste gases or the air, as the case might 
be, was passed through tubes, either interlocking 
or with joints covered in some other way. Air 
and gas passages might both be horizontal or hoth 
vertical, or one horizontal and one vertical. (The 
design would often decide what system was most 
easily adaptable, and when that was found out 
there remained the introduction of the necessary 
safety and efficiency in the detailed design. To 
obtain the highest efficiency 1t was essential to 
work with a suitable speed, which should not be 
too low, as, otherwise, the air film adhering to 
the inside of the tube prevented a ready con- 
duction of heat through the wall and_ the 
recuperator worked sluggishly. If, on the other 
hand, the speed was unduly increased, too much 
friction occurred, and one had to depend on either 
a big chimney draught or forced draught—in 
itself a very efficient method for a really safe 
recuperator. 

The plate recuperators were usually somewhat 
less efficient, but, on the other hand, might be 
designed on very strong lines, and admirably 
suit such cases where only a partial recuperation 
was required and where temperature varied, 

The last class referred to was such gas-fired 
furnaces which had no, or only partial, heat 
recovery. It might be asked what use gasfiring 
could be under such circumstances, but the reply 
had already been given--the advantage of better 
heat distribution and control. 

In this class of furnaces the escaping waste 
gases might be of either low temperatures on 
account of the heat being utilised in the furnace 
itself, as was the case in tunnel and shaft fur- 
naces or they might be of high temperature and 
the heat utilised for the purpose of raising steam, 
drying, ete. Even hero these purposes could often 
be achieved after a certain amount of recupera- 
tion had taken place. By diverting part of the 
waste heat to this, a greater efficiency of the 
furnace could be secured, and in many cases the 
same use of waste heat be had by employing more 
efficient apparatus for the utilisation of the waste 
heat, be it in the form of modern waste-heat 
boilers, better designed drying apparatus, and 
so on. 


Malleable Annealing Furnaces. 


Mr. Teiseri showed a number of slides illustrating 
various types of furnaces. Describing a _ mal- 
leable annealing furnace, Mr. Teisen said the 
design was a development of, and built on the lines 
of, the Teisen heating furnace for glass pots, 
which had carried a good reputation in the glass 
industry. Glass pots during this heating process 
needed very careful handling and exact tempera- 
tures. Only in this respect they resembled the 
annealing process of malleable iron. 

The difference between the two furnaces was 
that for the malleable annealing furnace the 
burners were usually arranged on either side. The 
malleable annealing furnace was coal fired, and 
was started up more or less as a direct-fired fur- 
nace, which only in the later stage of the heat- 
ing was gas-fired. In this way the trouble which 
had arisen from gas-firing in other types of ovens 
had been entirely eliminated, and the furnace 
had proved itself to be a dependable and econo- 
mical unit. It was also extremely easy to operate, 
thereby saving cost of labour. The temperature 
was absolutely under control, and the heat evenly 
distributed over the whole furnace. Longer soak- 
ing periods are obtainable with this furnace than 
with the older types, with a minimum coal con- 
sumption and labour. The furnace would soak 
for at least 12 hours with less than half the 
usual] drop of temperature. 

The fuel consumption, as mentioned, was ex- 
tremely low. For one furnace, built two years 
ago and producing light castings of the highest 
quality, the fuel consumption worked out approxi- 
mately 10 to 12 Ibs. of coal per 16-in. pot 
per 24 hours, which was about half the 
amount used in ordinary direct-fired furnaces, 

Another large furnace at a Birmingham works 
which supplied the leading motor-cycle manufac- 
turers with malleable castings, held normally 160 
to 185 cans, and for one firing in which the 185 
cans were annealed extremely satisfactorily the 
coal consumption worked out at 11 Jbs. per can 
per 24 hours. The figure had been confirmed by 
the firm in question, who added that, with the 
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same amount of coal costing 12s. per ton more 
money, they could only anneal 90 cans in the 
most economical of their old ovens. They later 
fired the oven with 200 cans, and were able to 
get it up to heat quicker and with a less fuel 
consumption than on the previous occasion, 

This furnace was approximately 13 ft. long by 
8 ft. 3 in. by 6 in. to the top of the arch. In 
length it took 8 cans of 16-in. diameter and 
5 in, in width. The net weight of castings varied 
from 6 tons to, say, 10 tons. During a recent 
firing the charge was weighed, and amounted to 
7 tons, while the fuel used was approximately 
5 tons, partly slack and partly nuts, at an average 
price of 18s. to 20s. per ton. These figures, he 
thought, were good, especially taking the class of 
fuel into consideration. The annealing cost per 
ton of castings was thus roughly 14s. In the 
firm’s old furnaces this cost was between two and 
three times as much. 

Proposing a vote of thanks to Mr. Teisen, Mr. 
K. Bethell said that, although not to-day directly 
interested in gas-fired furnaces, years ago he was 
very much interested in the recuperative type for 
re-heating steel billets, and he considered the im- 
provements made by Mr. Teisen since that time 
were very great. In his opinion gas firing had 
a great future, inasmuch as it was possible to 
regulate the heat with greater nicety. They could 
raise their temperatures more evenly and maintain 
the correct temperature for the proper time with- 
out so much trouble as in the case of the ordinary 
coal-fired furnace. 

Mr. E. H. Tyson seconded the motion, which 
was supported by the President and cordially 
endorsed by the meeting. 

Mr. Teisen briefly acknowledged the compliment. 


Correspondence. 
[We accept no responsibility for the statements mae 
or the opinions expressed by our correspondents. | 


Heat Treatment and Growth of Cast Iron. 
To the Editor of Tak Founpry Trapr Journat. 


Sir,—I should like to thank Mr. Hurst for his 
interesting remarks on my recent Paper. The 
conclusion on the effect of the combined carbon on 
the stability of the carbide was based on the 
following data :— 


C.C. decrease 
i. after 200 hrs. 
at 550 deg. C. 


Type of T.C. 
iron, 


Ordinary ..| 3.20 0.45 2.19 100 per cent. 
Cylinder ..| 3.16 0.68 1.48 
Perlit 1 3.20 0.87 1.05 
Perlit 2 3.35 0.91 0.65 
Pearlite ..| 2.75 0.89 1.78 


From these figures it does not appear that the 
silicon content alone affects the stability of the 
iron. The pearlite iron containing 1.78 per cent. 
of silicon is considerably more stable than the 
cylinder iron containing 1.48 per cent., the former 
iron having the higher combined carbon content. 
This is one of the points, however, mentioned in 
the conclusions, as requiring further investigation. 

With regard to the second point dealt with, the 
depression occurring in the temperature strength 
curve, like Mr, Hurst, I had also expected to find 
it absent in Perlit iron. The fact that the depres- 
sion is smaller is of importance, and further in- 
vestigations are at present being undertaken to 
determine, if possible, this phenomena in cast iron. 

Yours, etc., 
J. W. Donarpson. 

Scotts’ Shipbuilding & Engineering Company, 

Limited. 

Greenock, March 10, 1927. 


New Companies. 


Bearing Metal Company, Limited, 5, Laurence 
Pountney Hill, E.C.4.—Capital £2,000 in £1 shares. 
Directors: R. P. V. Huet, E. L. Burgin, A. J. 


Wildey, and H. J. Fellows. 

Transporting Machinery & Engineering Company, 
Limited, Stanley House, Dean Stanley Street, West 
minster, 8.W.1.—Capital £25,000 in £1 shares. 
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Institute of British Foundrymen. 


DISCUSSION ON MR. BAGSHAWE’S PAPER, “A SYSTEM OF COSTING.” 


Overhead Costs Based on Labour Costs. 


Mr. R. J. SuHaw (Branch President) said that, 
although costing involved a great deal of work, yet 
it was essential that it should be done. The 
system described by Mr. Bagshawe appeared to be 
applicable to repetition or semi-repetition work, but 
it might not be quite so easily applied to jobbing 
work. However, from all the preliminary infor- 
mation that was collected on the cards, an over- 
head or establishment figure could be obtained 
which could be applied to labour costs. It was 
not quite clear to him how Mr. Bagshawe applied 
that information in estimating for costings, be- 
cause it did not take care of all the variations 
that might occur in a jobbing shop; the varia- 
tious between one job and another were very 
great, and, therefore, he considered that the best 
system was to have an overhead figure which could 
be applied to labour costs, This method was, he 
thought, simpler, as, after an examination of the 
drawing or the pattern, the estimate of the 
number of hours for coring, fettling, and so on 
could be totalled. If, to that total, one added 
the percentage or overhead charge, one had got 
the total labour cost fairly well correct—if the 
various items were estimated accurately. The 
way in which Mr. Bagshawe had treated the metal 
was correct so far as it went, but he person- 
ally preferred to arrive at the cost of the metal 
as melted, and in the ladle ready for casting, 
and there appeared to be sufficient information 
collected on the cards for that. Then, having 
arrived at the cost of the molten metal, and 
having estimated labour costs, with the overhead 
these two items could be taken as the cost of 
that particular casting. In the case of a com- 
plicated casting, discretion must be used; one 
must add a percentage to cover the risks on that 
particular casting, and in that way one could 
get a fairly accurate figure. In his view, this 
simplified the work of estimating. When one 
started a costing system a great deal of work 
was necessary in order to arrive at the overhead 
figure. 

Danger of Average Costs. 

There were fixed charges, and there were 
others, such as cost of power, which varied 
according to the amount of work done; but if 
one kept costs for a number of years one found 
that the figure for overheads did not vary appre- 
ciably from one year to another, unless there was 
a radical change in the class of casting made, 
and one could provide against a slight variation. 
This overhead figure for estimating was most 
useful, because it was mostly in estimating the 
cost of a casting that one made mistakes, there- 
fore the method should be simple. Cost cards 
were kept, and the labour cost was checked, of 
course, with the estimate when the job was com- 
pleted. One might have estimated the cost of 
moulding as £1, whereas the actual cost was 
£1 5s., and that latter figure would be shown 
on the final cost card, and an analysis of these 
cards showed that it was practically impossible to 
arrive at average costs per ewt, in a jobbing 
shop. Mr. Bagshawe appeared to have struck 
a great many averages in his system, but he (the 
Branch President) did not see that was of any 
use in arriving at an average price per ton of 
castings. An average price per ton of cylinders, 
for instance, would not be the same as the 
average price per ton of bedplates. If one gave 
one customer an average price, or something 
which approximated to it, the man who was the 
keenest buyer, and whose castings showed the 
greatest variation in weight and shape, would get 
his castings at a price below that at which he 
should get them; and this was at the expense of 
a buyer whose castings were uniform. It was 
more important to arrive at the costs of indi- 
vidual castings than to arrive at averages over 
a period of a year. He did not quite follow why 
Mr. Bagshawe quoted the order numbers on his 
cards, and how that system could be applied to 
a jobbing foundry. It was his practice to work to 


a pattern number, with the customer’s name 
against it. An order might cover a number of 
castings, and it appeared that Mr. Bagshawe 
arrived at an average price for the castings 
covered by that particular order, but there might 
be six castings, five of which were simple, whereas 
the sixth, although of about the same weight, 
might cost as much as the other five together 
to make, 

Mr. V. C. Fautxner (President of the 
Institute), who had been considering the system 
from the constructive point of view—not to find 
its difficulties, but to find its widest application— 
suggested that one main modification was required 
in order that it might be generally applied. That 
was that, instead of taking metal costs for all 
castings, as Mr. Bagshawe had done, he should 
divide them into three or four grades—the cost 
for common castings, for better castings, for 
cylinders, and so on—and then work on exactly 
in the way he had described. For the better 
running of Mr. Bagshawe’s system in the south 
of England, where it was infinitely more difficult 
to obtain materials than in the north, there 
should be kept a stock card which would show the 
material—-such as limestone, for instance—and 
the first entry would be the minimum quantity 
which must always be kept in stock and _ the 
maximum quantity which could be held. Then 
there would be an entry for material bought 
and material withdrawn from stock each day. 
so that one could see at any time the amount of 
material available, and would know when to order 
more. Finally, he said, it was to be hoped that 
the subject of costing would be studied carefully, 
not merely by the members of the London Branch, 
but by the members of all the Branches through- 
out England, so that an ideal system could be 
evolved eventually which would be applicable 
equally to every foundry, whether concerned with 
repetition or with jobbing work. 


Non Inter-Changeability of Systems. 

Mr. W. B. Lake said that anyone with experi- 
ence would agree that there must be a costing 
system to suit the particular conditions in any 
foundry, and he recalled his own experience for 
the purpose of illustrating that. At one time he 
was running two steel foundries, each having a 
costing system. The system in one of those 
foundries was instituted by one of the best-known 
firms of accountants in the country, who made a 
speciality of costing. Every individual job that 
went into the foundry was costed, and at the end 
of the year the results as shown by the cost cards, 
were compared with the results as shown by the 
financial hooks. Very close results were obtained. 
That system, to the best of his knowledge, was 
still working to-day. With the aid of the people 
who had been working the system for years he 
had tried to install it in another foundry. but 
after going into the question most thoroughly, it 
was found that it was impracticable under the 
conditions prevailing there: its cost would have 
been definitely prohibitive. The determining 
factor which had made it practicable in one 
foundry and not in another was that in the one 
in which it was applied successfully there were 
comparatively few orders for large quantities of 
castings, but in the other there were thousands 
of orders for smaller quantities of castings, and 
it was not an economic proposition in the latter 
case. He was quite certain that the system Mr. 
Bagshawe had described would not suit either of 
those foundries, for various reasons. In the ‘first 
place, it was based upon an all-round cost per 
lb., and where a big variety of castings was made, 
where the cost of different castings might range 
from, say, 3d. to 2s. 6d. per lb., it was not possible 
hy means of this system to prepare an estimate 
of the cost of each of the castings. Again, he 
did not like waiting until the end of the year to 
get the figures on which to base the estimates. 
After all was said and done, the prime reason for 
every costing system was to provide a_ reliable 
basis for the preparation of estimates, but con- 
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ditions and prices varied so much in the course 
of a year that figures obtained for one year would 
be quite unreliable for the next year. At any 
rate, they would in the foundries with which he 
was intimately acquainted. 


Monthly Costs Taken. 

He had found no difficulty in getting monthly 
average costs sufficiently accurate for the purpose 
of estimating, but, of course, a number of pre- 
cautions had to be taken. For instance, one 
could not work by the calendar month; he had 
always found it better to work with eight 4-wage 
months and two 5-wage months, and to distribute 
the overheads in accordance with the number of 
weeks in the month. 


Distribution of Overheads. 

Again, in order to get accurate costings one 
must have separate overheads calculated out for 
the various classes of work put into a casting. 
He did not agree with putting all the overheads 
on the direct labour. To get the best results one 
must put a certain amount of the overheads 
directly on to the metal in the ladle. That was 
a view which was not held by many people, but 
he considered that by that means one did get a 
better result. It would be found that the actual 
overheads for, say, core-making were very much 
less than those for acetylene welding; the over- 
heads for a floor moulder were very much less 
than for a machine moulder using an expensive 
machine, operated by that most expensive com- 
modity, compressed air. Therefore, one must 
distinguish between the different classes of labour, 
and must work out the overheads in accordance 
with what they actually cost. Then, by putting 
part of the overheads on the metal, part on the 
moulder’s wages, part on the core-maker’s wages, 
part on the wages of the fettler, the acetylene 
welder, the annealer, and so on, one could arrive 
at a very close estimate of the cost of a casting. 
No doubt Mr. Bagshawe’s system would work in 
some foundries, but he merely wished to point out 
that it would not be suitable for those with which 
he was particularly acquainted, and which were 
chiefly steel foundries. The same remark would 
apply to malleable foundries. 


Influence of Time on Cost Finding. 

Mr. H. O. Starter said that anyone who had 
had the misfortune to work in a foundry having no 
costing system and had had to inaugurate one, 
would appreciate Mr. Bagshawe’s point of view, 
especially in the case of a small malleable foundry. 
Tt was necessary to have a trading account which 
would tell the owner of the foundry how his profit 
and loss was going each month, and for that 
reason he favoured the monthly costing system. 
Although it had many advantages, it also had 
many disadvantages. It was possible, for 
instance, that a foundry owner might get an 
order for a number of castings and might deliver 
them, but very likely a month would elapse hefore 
those castings went to the machine shop, and very 
likely, also, the foundry owner would get some 
back. Tt depended upon the efficiency of the 
machine shop whether or not those castings were 
returned in the same month as that in which they 
were made, but it was necessary that they should 
he returned in the same month in order that the 
true production costs for that month could be 
obtained. That was one of the drawbacks of a 
monthly system. A system such as Mr. Bagshawe 
had described would be very useful indeed for a 
trading account of that description. his 
opinion, foundries to-day were suffering greatly 
from the practice of quoting the prices per lb., 
but he favoured Mr. Bagshawe’s costing system 
hecause it gave a daily cost, and from that daily 
cost one could easily calculate the monthly. One 
of the most essential things in the British foundry 
industry to-day was to get down to some rock- 
bottom principle which could be applied nationally. 
Tt was not always wise to view these things from 
a local aspect; foundries must be competitive, but 
they must compete in a fair market. 


Author’s Reply. 

Mr. Bacsnawe, replying to the Branch-Presi- 
dent as to whether a system such as he had 
described would apply to a jobbing foundry, said 
that as far as he could see there were only two 
points in connection with which difficulty arose. 
One was the cost of the metal in the ladle, and 
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the other was the wages question. With regard 
to wages, it was only a question of booking the 
time occupied on the job; it did not matter if it 
extended over two or three weeks, one could still 
book the time on the job. Again, he did not 
think the difficulty was insurmountable in regard 
to the metal in the ladle. What he had aimed at 
was not to give an average cost for estimating 
purposes, but an average cost of the items which 
did not vary, and to add for estimating purposes 
the estimated cost of the items which did vary. 
If the weight, and the feeders, varied very con- 
siderably on the different types of job dealt with 
it would he necessary, obviously, for the foundry- 
man to provide some means in the costing system 
to deal with that contingency. It was only an 
elaboration which could easily be worked in. The 
Branch President had referred to cylinders and to 
hed-plates, but generally the differences in the 
cost of making those castings was mainly labour, 
and in his system of estimating he had always 
allowed that the labour cost should be estimated 
on what was actually going to be done. The only 
figure he had taken as an average was the cost 
of the metal, coke and other materials, and over- 
head charges. The overhead charges remained 
stationary—they had nothing to do with labour— 
unless one chose to cut them down. One could 
pay bigger wages, lower wages, or no wages at 
all, but unless one stopped advertising, insuring, 
heating, and so on, organisation expenses would 
remain the same. They constituted a purely flat 
charge on the castings. With regard to the 
question of order numbers, that was a matter of 
organisation in the works, and was really not a 
cost matter at all. There were any number of 
ways of taking routine jobs through a foundry. 
As a general principle he gave each order a num- 
ber, and that order number followed the job right 
through the foundry. There might be six or 
seven patterns involved in that order. If, for 
instance, the order number were 1,000, there 
might be 700 castings for that order, and any 
number could be given to the pattern: he would 
call it Nl. There might be two castings to he 
produced from the second pattern, and he would 
call that N2. There might be 25 castings from 
the third pattern, and he would call that N3. 
The order numbers were put down as symbols, and 
any pattern number could be used: it was merely 
an identification number. 

He agreed with Mr. Faulkner as to the grading 
of the iron, and had already mentioned that it 
was possible. If there were a heading for each 
type and grade of iron it was only necessary to 
calculate on a certain percentage of one type and 
a certain percentage of another. He also agreed 
with Mr. Faulkner’s suggestion as to keeping 
stock cards, but in the Paper he had been deal- 
ing more with the question of the tonnage of any 
particular material used during a year than with 
the question of the provision of that material. 
The errors that resulted frim a number of weigh- 
ings were such that the figures obtained in that 
way were not sufficiently reliable for the purpose 
of costings at the end of the year. He had known 
instances in which, on a system of daily weigh- 
ings, he had owed himself a few hundred tons of 
pig-iron at the end of a vear. 

Mr. Lake had undoubtedly hit the nail on the 
head when he had said that a costing system must 
be adapted to the foundry in which it was used. 
Tt was not a bit of use laying down a hard and 
fast rule for a costing system, and one must 
work in the system with the conditions. His 
firm had used a system similar to the one he had 
described for malleable work, casting every day 
in regular quantities; an exactly similar system 
was also used for a small grey iron foundry, in 
which they cast twice a week, but on occasions 
had cast only once a week. As a rule the number 
of castings from a particular pattern in this 
grey iron foundry did not exceed ten, and in the 
majority of cases only one casting was needed 
at a time, He believed the same system could 
be used quite successfully in a foundry dealing 
with small quantities, except that in such a case 
the cost of recording was certainly greater, but 
in this system he did not think any special know- 
ledge was required for recording. The lowest 
grade of labour could be used for the work; all 
that had to be done was to copy down figures 
and prices, and, even if there were a very large 
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number of figures and prices to be put down, it 
was very simple; it was merely a matter of copy- 
ing from one place to another, and adding up 
the total at the end of the year, and an expert 
accountant was not necessary. The only person 
who required any real knowledge was the man 
who examined the costs when finished with; he 
must know his job, and must know how to make 
the best use of the figures. Evidently he had 
not made clear the question about yearly costs. It 
was definitely necessary that the costs should be 
checked, at any rate monthly; for the purpose 
of getting an average or basis cost to work on 
one must take a longer period than a month, but 
there was nothing to prevent one from checking 
up results. Then one must use a certain amount 
of discretion, and, by using that discretion and 
comparing the cost of the iron and coal trom 
month to month, one could get a basis to work 
on which would give an all-round price per Ib., 
to which must be added the variable costs, which 
in most foundries was about 95 per cent. labour. 
Finally, he said, he hoped that some day somebody 
far more competent than he would show the founders 
how to use a really first-class costing system, 
so that all founders were working on the same 
basis, and would know exactly what they were 
doing. 
Vote of Thanks. 

THe Brancu Presipent, who proposed a_ vote 
of thanks to Mr. Bagshawe for his Paper, said 
it seemed to be suggested that he had been 
criticising Mr. Bagshawe’s general method, but 
he had pointed out at the beginning that one 
could establish an overhead figure from the in- 
formation collected on the cards, and it was not 
easy to keep checking the costs. In his own case 
it was the practice—and it was done fairly accu- 
rately—to take the cost of each casting, big or 
little, and that was quite an undertaking. One 
could easily arrive at the cost of labour on a 
particular casting. When one had got that one 
could not enter into all the detailed figures, but 
must add an overhead figure, which was approxi- 
mate, and it was his practice to check that over- 
head figure monthly. He also used Mr. Lake's 
method of four-week months, in accordance with 
wages, and four months having five weeks each. 
One could not very well avoid that. It prevented 
a good deal of carrying over; when it came to 
monthly checking one could not easily get the 
figure for cost of material each month, because 
one would have to take stock to do it. There 
might be a quantity of valuable material at a 
rather high price lying in the store or stock yard, 
and he agreed with Mr. Bagshawe that one had 
to use longer periods—say quarterly periods— 
and .average it up now and again as a sort of 
check. The point he wanted to make was that, 
while all that had to be done, it did not neces- 
sarily follow that the foundry foreman or manager 
should be bothered with it. They ought to have 
some figure which they could put on to a job, 
to get some idea of whether it would pay or not. 
In actual practice one had to go and look at 
a job and quote for it on the spot, and, unless 
the foreman or manager could be provided with 
sufficient information to enable him to do that, 
it was impossible for him to quote correctly. 
Finally, he said he was extremely thankful to 
Mr. Bagshawe for having dealt with the subject, 
because for a long while he had been advocating 
the installing of cost systems in all foundries. 
The competition at present was most unfair, and 
some of the prices at which jobs were accepted 
by founders were outrageous, The vote of thanks 
to Mr. Bagshawe was carried with acclamation. 

Mr. Bacsuawe, in a brief response, said he 
still hoped that he might persuade the Branch 
President that overhead charges had nothing to 
do with labour. 


Notes from France. 

There were 147 furnaces in blast in France on 
February 1 (as against 156 on January 1), 37 were 
ready to be blown in, and 34 were under repair 
or reconstruction. 


Swan, Hunter & Wigham Richardson, Limited.— 
Dividends, 3 per cent. on preference shares and 43 
per cert. on ordinary shares, less tax. 
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Foundry Statistics. 


During 1926 French pig-iron exports amounted 
to 702,537 metric tons, as against an importation 
of 23,896 tons. She exported 281,666 tons of 
castings, only importing 3,124 tons. It is interest- 
ing to note that the pig-iron exports included 
144,204 tons to Great Britain. 

During January France cast 804,924 metric tons 
of pig-iron as against 827,368 tons in December. 
The January return included 159,796 tons of 
foundry iron. 

Canada’s iron and steel output during 1926 
showed considerable increase over 1925, largely 
on account of important railway orders, no less 
than 737,503 tons of pig-iron was manufactured 
as compared with 570,397 tons in 1925. The steel 
castings manufactured included 19,455 tons of 
basic open-hearth, 1,638 tons of Bessemer and 
12,245 tons of electric steel. 

During last December Poland manufactured 
39,978 tons of pig-iron as against 32,975 tons in 
November. 

The pig-iron output of the Saar Works in 1926 
totalled 1,638,051 metric tons, as compared with 
1,453,056 in 1925, the December output being 
considerably higher than the monthly average of 
the previous eleven months. 


February Tin Statistics. 


Supriies.—Straits shipments, 4,852 tons; Australian 
shipments, 101 tons; Banka and Billiton shipments, 
1,509 tons; Chinese shipments. 102 tons; standard 
arrivals in U.K. and U.S.A., 1,563 tons; total, 8,127 
tons. 

DeELivertEs.—U.K., 796 tons; U.S.A., 5,965 tons; 
Continent, 1,975 tons; other countries, 512 tons; 
total, 9,248 tons. Decrease in total visible svpply, 
1,121 tons. 

Totat Suppry.—Month’s shipments, 6,564 
tons; other afloat, 3.695 tons; total afloat, 10,259 tons; 
landing, 2,139 tons; in warehouse, 1,823 tons; total 
stocks, 3,962 tons; total visible supply, 14,221 tons. 

Unitep Kincpom.—Afloat from Straits, 350 tons; 
afloat from Australia, 89 tons; afloat from Batavia, 
415 tons; afloat from China, 100 tons; landing (Straits 
and Australian), 209 tons; ditto (other), 25 tons; 
stocks of Straits and Australian, 127 tons; stocks of 
Banka and/or Billiton, 56 tons; stocks of other stan- 
dard, 973 tons; total visible supply (U.K.), 2.344 tons. 

Unitep States or America.—Afloat (all kinds), 
6,052 tons; stocks and landing, 2,484 tons. 

ConTINENT, ETC.—Straits afloat, 1,763 tons; Banka 
and Billiton afloat. 1,490 tons; afloat (other kinds), 
nil; stocks in Holland, 88 tons; total visible supply, 
14,221 tons. 

Arrivals of Bolivian tin ore, etc., in terms of fine 
tin, 865 tons; ditto, Nigerian, ditto, ditto, 747 tons. 


Contracts Open. 


Camelford, Cornwall, March 21.—(1) 2,736 lineal 
feet of 3-in. cast-iron water pipes, etc.; (2) one 3-in. 
cast-iron sluice valve, etc.; (3) one 3-in. cast-iron 
sluice valve, etec.; (4) one 3-in. cast-iron sluice valve, 
etc.; and (5) three cast-iron surface boxes, etc., for 
the Rural District Council. Mr. J. Mitchell, clerk, 
Council Offices, Boscastle, 8.0., Cornwall. 

Johannesburg, April 9.—Brass bibcocks and_ stop- 
cocks (Contract No. 755), for the Municipal Council 
of Johannesburg. The Department of Overseas Trade, 
35, Old Queen Street, S.W.1. (Reference A.X. 4334 \ 

Oldham, March 26.—(7) One 80-ton electric travel- 
ling crane, for the Corporation. Mr. F. L. Ogden, 
borough electrical engineer, Greenhill Electricity 
Offices, Oldham. (Fee £1 1s. for each specification, 
returnable. ) 


Obituary. 


THE DEATH TOOK PLACE at Brooklands. Uddingston. 
on March 6, of Mr. William Dickson, iron and steel 
manufacturer. 

THE DEATH OCCURRED suddenly at Arthurlie, 15, 
Beech Avenue, Dumbreck, Glasgow, on March 6. of 
Mr. Jacob Macaulay, general manager of the Glasgow 
Iron & Steel Company, Limited. 

Mr. H. Carrrett died on the 6th inst., at 15, 
Greenhill Road, Cheetham. aged 59 years. Mr. 


Cattrell was secretary and director of De Bergue & 
Company, Limited, Strangeways Ironworks, Man. 
chester. 


| 
| 


Marcu 17, 1927 


Lloyp's BANK 


BLACKING, 
PLUMBAGO, 
CORE GUM, 
WHITE DUST, 
COAL DUST. 
Manufacturers of 
FOUNDRY EQUIPMENTS 
LADLES, CUPOLAS, 
ene, (STUDS 
PIPE NAILS, 
SPRIGS, CORE ROPES. 
WIRE BRUSHES, | BUCKETS, 
= BELLOws, SPADES, Etc. 


THE FOUNDRY TRADE JOURNAL. 


ESTABLISHED 1863 


Telephone : 
21 PENISTONE. 


Telegrams : 


“DURRANS, PENISTONE.” 


Write for Illustrated Catalogue 
on Blacking and Foundry 
Requisites, also for our latest 


Price List. 


CHAMBERS, New STREET, BIRMINGHAM 
TELEPHONE. MIDLAND.170. | 


243 
S 4 
| 
For Motor Castings. 


244 THE FOUNDRY TRADE JOURNAL. 


Trade Talk. 


THe opirecrors of William Cooke & Company, 
Limited, have declared the usual dividend at the 
rate of 5 per cent. per annum on the preference shares. 

Ir is UNDERSTOOD that the directors of William 
Beardmore & Company, Limited, have decided upon 
a scheme of reconstruction, and that details wi!) 
shortly be announced. 

Tur SUMMERLER [RON Company, LIMITED, have relit 
three furnaces, and William Dixon & Company, 
Limited, intimate that within a few days two 
furnaces at their Govan works are to be rekindled. 

Wa. H. Mvutrer & Company (Lonpon), LrimiTED, 
have removed their Welsh branch office from 39-40, 
Imperial Buildings, Mount Stuart Square, Cardiff, to 
98-99, The Exchange, Mount Stuart Square, Cardiff. 
GREENWooD & Limitrep, Albion Works, 
Leeds, have appointed the firm of Haslam & Stretton, 
Limited, of 11, Windsor Place, Cardiff, to represent 
them in the South Wales district for the sale of De 
Laval steam turbines up to 600 h.p., electric genera- 
tors, A.C. and D.C., electric motors, traction motors, 
etc. 

THe TRANSPORTING MACHINERY AND ENGINEERING 
Company, Limrrep, Stanley House, Dean Stanley 
Street, Westminster, London, 8.W.1, have been es «b- 
lished for the purpose of taking over the mechanic:! 
handling department of W. Dederich, Limited. Ali 
communications respecting this department should in 
future be made to the new company. 

Tue Street Construction Company, LIMITED, Craig- 
hall Iron Works, Glasgow, have taken over the engi- 
neering works at Whitegates, situated between Mother- 
well and Wishaw, for the manufacture of light roofing 
and structural work of a similar nature. The place 
was formerly owned by Alexander Jack & Company, 
Limited, and is well equipped for that class of work. 

In the beginning of 1926 there was no work in 
the largest yard and little work in any of the other 
ship and engine works of Swan, Hunter & Wigham 
Richardson, Limited. Later, when the company 
received some work, at very low prices, the mines 
dispute prevented progress with the work. The 
result is reflected in the greatly reduced tonnage out- 
put for the year. From the company’s associated 
yards in operation during 1926, the output was only 
46,302 gross tons compared with 192,362 gross tons 
in 1920, and consisted of ships completed or prac- 
tically completed in some of the yards before the 
coal strike commenced. The output of machinery 
was 20,730 i.h.p., compared with 90,500 i.h.p. in 
1920. The company has now in hand a considerable 
volume of work, partly due to arrears as a result of 
the coal strike. In addition, a number of: new con- 
tracts have been obtained, including the important 
floating dock of 50,000 tons lifting capacity for the 
naval base at Singapore. Prospects for future 
employment appear to have improved, but, apart 
from the large demand for oil tank ships, there is 
yet no great demand for tonnage, and prices remain 
at a low level. Two of the shipyards controlled by 
the company, which were closed in order to concen- 
trate the work obtainable in the remaining yards of 
the company, have been reopened. These are the 
Clydeholm Shipyard of Barclay Curle & Company, 
Limited, Glasgow, and the Southwick Shipyard at 
Sunderland. 


Personal. 


Tue LATE Mr. Jonn Witson BroapueaD, of North- 
gate Mount, Honley, Huddersfield, formerly manag- 
ing director of Robert Dempster & Sons, Limited, 
engineers, of Elland, left estate of the gross value of 

9. 


Lorp Gatnrorp has been nominated as president- 
elect of the Federation of British Industries in suc- 
cession to Sir Max Muspratt, Bart. Those nominated 
for election to the ranks of vice-presidents include 
Sir Eustace Tennyson D’Eyncourt (Sir W. G. 
Armstrong, Whitworth & Company, Limited), Sir 
Frederick Lewis, Bart. (Furness, Withy & Company, 
Limited), and Sir George Truscott (Chubb & Son’s 
Lock and Safe Company, Limited). 


Wills, 


Cuatraways, W., of Milton House, Har- 


vills, West Bromwich, ironfounder £10,784 
Sanpgrson, O., director of Earie’s Ship- 

building & Engineering Company, 


Messrs. J. E. Smirn, J. L. Warren, and J. W. Y. 
Carstor, general engineers, Allen Street, Newton 
Heath, Manchester, trading under the style of Smith 
& Warren, have dissolved ‘partnership. 
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Company Meeting. 


Mather & Platt, Limited.The annual meeting 
of the shareholders was held at Manchester, Mr. 
Loris E. Maruer (chairman of the company) pre- 
siding. The chairman said : We have seen during the 
last few weeks signs of a revival in the cotton trade, 
the prosperity of which has considerable effect upon 
our ‘business. The collieries are beginning to make 
inquiries for electrical and pumping plant, which has 
become necessary after the months of inactivity when 
the spending of money on improvements and renewals 
was out of the question Municipal contracts for 
extensions to electricity and pumping stations con- 
tinue to be placed, but the competition is keener 
than ever. Our trade in overseas countries, with one 
or two exceptions, has been disappointing, but that 
is all the more reason for anticipating better times 
this year. Our French company has had quite a 
good year in spite of the fluctuating exchange, but 
the improvement in the franc’s value has brought 
about further difficulties for the time being, and the 
French manufacturer is not placing orders. I was in 
France last week and was able to realise what those 
difficulties are. The great trouble there is that the 
cost of living is etill very high, and there is a lack 
of confidence that it will he possible to keep the franc 
at its present condition. Therefore, for the time 
being, conditions are not very stable. In other Euro- 
pean countries we are making headway, particularly 
with regard to fire protection, and are ready to take 
advantage of every sign of improved conditions. A 
word or two about Russia. I informed you last 
year that we had re-established business relations in 
that country and had made some considerable con- 
tracts for machinery with the Soviet authorities. 
Some of this machinery is already being erected in 
Russia, now known as the Union ‘of Socialist Soviet 
Republics, and we have experienced no difficulties. 
The contracts have all been on a partial credit basis, 
and we have received all payments immediately when 
due. We are quite prepared to take further con- 
tracts on similar terms, but for the present the 
economic and political situation in the U.S.S.R 
makes further business difficult to obtain on satis- 
factory terms. In India the continued depressed 
state of the cotton and jute trades has limited our 
business, but we have obtained some good contra¢ts 
for municipal and railway work. With South 
American progress we are keeping in close touch. 
Prospects in Brazil are again improving, and we have 
recently sent one of our representatives on a tour 
of the smaller South American States with which we 
have not previously done much business. 


Company Reports. 


Dobson & Barlow, Limited.—Interim dividend, 4 per 
cent. (actual), less tax. 

R. & W. Hawthorn, Leslie & Company, Limited.— 
Interim dividend passed. 

Leeds Forge Company, Limited.—Net profits, £162; 
adverse balance brought forward reduced to £188,403. 

British Insulated Cables Company, Limited.—Final 
dividend, 10 per cent. on ordinary shares, making 15 
per cent. for year; 7 to reserves, £285,000; 
carried forward, £271, 

North British sll Company, Limited.—De- 
preciation, £10,000; profit for year, £30,481; brought 
forward, £13,807; available, £44,288; transferred from 
reserve, £40,000; dividend on ordinary shares for year, 
4 per cent., less tax; carried forward, £14,288. 

Hoffmann Manufacturing Company, Limited.— Profit, 
£95,048; brought forward, £52.928; total, £147,976; 
debenture interest, £21,849; general reserve, £10,000; 
final dividend, 6 per cent. (free of tax) on ordinary 
shares, making 16 jo a, (free of tax) for year; 
carry forward, £53 

W. Canning & te Limited.—Profit for year, 
£41,336; brought forward, £4,228; available, £45,564; 
dividend on ordinary shares, 10 per cent. per annum, 
less tax, £24,000; bonus, 6d. per share, less tax, 
£6,000; reserve fund, £10,000; employés’ benevolent 
trust fund, £1,000; carry forward, £4,564 

Swan, Hunter, and Wigham Richardson, Limited.— 
Net profit, £212,524; balance brought forward, 
£60,599; total, £273,124; interest on 44 per cent. 
first mortgage debenture stock, £13 »741; sinking fund 
account, £1,000; interim dividend, 3 per cent. on 
cumulative preference shares, £23,695; interim divi- 
dend, 3 per cent. on ordinary shares, £51,331; further 
dividend, 3 per cent. on cumulative preference shares, 

making 6 per cent. for year, £23,695; further divi- 
dend, ‘44 per cent. on ordinary shares, ‘making 74 per 
cent. for year, £76,997; carried forward, £82,661. 
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IRON AND STEEL MARKETS. 
Pig-Iron. 


MIDDLESBROUGH.—The volume of business: in 
Cleveland pig-iron still attains strictly limited propor- 
tions. Home prices have been reduced 2s -» and 
the 6d. premium on export has been withdrawn. 
Unlike the Cleveland ironmasters, the hematite makers 
act entirely independently of one another, and conse- 
quently in this branch of the trade the effects of com- 
petition are more speedily apparent. The hematite 
makers have come to a int when the exhaustion 
of existing contracts is at hand, and they are conse- 
quently keen for new business. "East and West Coast 
makers have been competing oY and some cut 
prices are reported. “Phis week there has been a 
further drop in prices, and although nominally East 
Coast mixed numbers are still quoted at 86s. per ton, 
business might be done at 85s., and the price may be 
said to range between these figures, according to the 
size of the order. Export business in hematite is still 
very restricted, as prices are even yet not down to a 
competitive level. 

MANCHESTER.—The tussle between producers and 
consumers of pig-iron is still much in evidence, but. 
so far, so obdurate are both sides, that there are no 
signs that would seem to point to ultimate victory 
for either. Generally speaking, the position now 
is much as it has been ever since the coal dispute 
came to an end, and buyers are doing no more than 
ordering small parcels which, with what they have 
to come against old contracts, will suffice them for 
the immediate future. 


Metals. 


Copper.—Standard cash copper 
developed considerable strength, due to active specu- 
lative buying of forward, and limited selling by 
members of the syndicate. Refined sorts appreciated, 
in sympathy with standard, and firmer advices from 
New York. 1e American reports to hand regarding 
steel and most metals are very favourable, and copper 
should improve in unison. If some producers are 
really in earnest as regards curtailment of production 
walues may harden, and thus confound those who 
predict otherwise. 


values have lately 
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Official closing prices of standard copper have been 
as follow :— 

Cash : Thursday, £56 to £56 2s. 6d. ; Friday, £56 5s. 
to £56 7s. 6d.; ‘Monday, £55 15s. to £55 “ITs. 6d. ; 
Tuesday, £55 "12s. 6d.’ to £55 15s. : Wednesday, 
£56 to £56 2s. 6d. 

Three Months : Thursday, £56 12s. 6d. to £56 15s. ; 
rhe £56 15s. to £56 176. 6d. ; Monday, £56 7s. 6d. 
to 10s. ; Tuesday, £56 2s. 6d. to £56 5s.; Wednes- 
day, £56 10s. to £56 12s. 6d, 

Tin.—Standard cash tin has experienced another 
very substantial advance. The premium on near tin 
has now advanced to roughly £15 per ton, and the 
position seems likely to remain tight for some time 
in view of the limited quantities coming into sight 
for this market. America was latterly again buying 
freely, and her deliveries for March will probably be 
heavy. 

Official closing prices of standard tin have been as 
under :— 

Cash: Thursday, £316 15s. to £317; Friday, 
£314 10s. to £314 ids. ; Monday, £312 5s. to £312 -) 
Tuesday, £312 15s. to £313; Wednesday, £314 10s. 


£314 15s. 

Three Months: Thursday, £301 5s. to £301 10s. ; 
Friday, £300 5s. to £300 10s.; Monday, £299 2s. 6d. 
to £299 7s. 6d.; Tuesday, £299 15s. to £390; Wednes- 
day, £301 5s. to £301 10s. 

Spelter.—Ordinary spelter has certainly been a much 
firmer market under improved buying by consumers, 
but it has not shown the same substantial movement 
©! other metals. Current supplies are still sufficiently 
liberal that there does not seem to be much scope yet 
awhile for a maintained rise, although there has been 
distinctly more speculative activity in the metal, based 
on improving conditions in_ the branches, 

The following are the week’s prices 

Ordinary : Thursday, £30 18s. 9d. ; “Friday, £31 5s. ; 
Monday, £31 1s. 3d.; Tuesday, £30 18s. 9d: Wednes- 
day, £31 2s. 6d. 

Lead.—Soft foreign pig-lead has been a_ strong 
market, with a distinct recovery in the trade de- 
mand, and the price shows an advance that is fairly 
substantial. Manufacturers of lead products continue 
to experience an active demand, and are in the for- 
tunate position of being able to draw on a ready supply 
of metal to cover their needs. 


The week’s prices are appended :— 


Soft foreign (prompt): Thursday, £28 3s. 9d.; 
Friday. £28 3s. 9d.- Monday, £28 2s. 6d. ; Tuesday, 
£28 1s. 3d.; Wednesday, £28 2s. 6d 
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